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NUCLEAR 


Nuclear Science Abstracts is issued twice a month 
throughout the calendar year by the Atomic Energy Com- 
mission. It is intended primarily to serve scientists and 
engineers working within the Atomic Energy Project by 
abstracting as completely and as promptly as possible the 
literature of nuclear science and engineering. It covers not 
only the unclassified and declassified research reports of 
the Atomic Energy Commission and its contractors, but 
also material in its field of interest which appears in tech- 
nical and scientific journals and unpublished research re- 
ports of government agencies, universities, and industrial 
research establishments. 


DECLASSIFICA TION 


The issuance of these Abstracts does not constitute au- 
thority for declassification of any reports. 


INDEXES 


Nuclear Science Abstracts is indexed by author, subject, 
and report number. Annual index issues are prepared for 
each volume, and the next cumulated index will appear in 
volume 10(1956) covering volumes 5-10. A cumulated index 
to volumes 1-4 was issued as volume 4, No. 24B, Dec. 30, 
1950 covering authors, subjects, nuclides, and report num- 
bers. The 24th number of volumes 5, 6, and 7 contain in- 
dexes covering the individual volumes and a cumulated 
Numerical Index of Reports covering Abstractsof Declassi- 
fied Documents, Vols. 1 and 2, as well as the previously 
issued NSA volumes. 

Each issue of Vol. 8(1954) contains an author irdex to 
abstracts in that issue and a regularly cumulated supple- 
ment to the Numerical Index of Reports. Subject and author 
indexes, covering three-, six-, and nine-month periods, are 
issued as supplements to the sixth, twelfth, and eighteenth 
issues. The 24th issue will be the annual index for the 
volume. 


AVAILABILITY 


Nuclear Science Abstracts is available as single copies 


(25 cents each) or by subscription ($6.00 a year domestic; 
$8.00 a year foreign) from the 


Superintendent of Documents 
U. S. Government Printing Office 
Washington 25, D. C. 


Change of address notices should be sent to the above 
address. 


INTRODUCTION TO 


SCIENCE ABSTRACTS 


A Publication of the United States Atomic Energy Commission Technical Information Service 


The printing of this publication has been approved by 
The Director of the Bureau of the Budget August 2, 1951 


Chemistry Library 


Nuclear Science Abstracts is also available on an ex- 
change basis to universities, learned societies, research 
institutions, industrial firms, and publishers of scientific 
information, The Atomic Energy Commission invites in- 
quiries from such organizations interested in exchanging 
publications. 

Inquiries about exchanges and other official distribution, 
as well as change of address notices for official and ex- 
change recipients, should be sent to the 


Technical Information Service 
U. S. Atomic Energy Commission 
P. O. Box 62 
Oak Ridge, Tennessee 


RESEARCH AND DEVELOPMENT REPORTS 


How to Locate Reports. The Numerical Index of Re- 
ports appearing in each issue indicates the declassified and 
unclassified research reports which have been abstracted 
in the current volume of Nuclear Science Abstracts. 

Information regarding other AEC reports which have 
been abstracted is available in the cumulative Numerical 
Index of Reports in Nuclear Science Abstracts, Vol. 7, No. 
24A, Dec. 31, 1953, or the cumulative supplements to this 
index which appear in each issue of this volume. 

Reports for Sale. Many of these reports are for sale 
by the Office of Technical Services, Department of Com- 
merce, Washington 25, D. C. Prices for all of these items 
are indicated in the Numerical Index of Reports. Price 
lists for all items available for sale may be obtained upon 
request from the Office of Technical Services. Reports 
should be ordered by report number and title. A check or 
money order made payable to the Treasurer of the United 
States should accompany each order. Foreign purchasers 
of reports, other than those in Canada and Mexico, should 
include an additional amount for postage according to the 
scale that four pages approximate an ounce, It is the pur- 
chaser’s responsibility to compute the necessary postage, 
as rates vary for different countries. 


Reports Available Elsewhere. Many of these reports 
are, or will be, published in scientific and technical jour- 
nals, or in volumes of the National Nuclear Energy Series. 
A journal citation is given in the Numerical Index of Re- 
ports for reports already published. 

Reports Not Published. AEC reports for which no sale 
price or literature citation is given are obtainable on loan 
at the depository libraries. The complete series (NSF-tr) 
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of National Science Foundation translations is also available 
at the depository libraries. 


Non-AEC Reports. Reports prepared by organizations 
not under contract to the AEC should be requested from the 
issuing agency indicated in the descriptive cataloging. NP- 
series reports should be requested by author and title, as 
these numbers are applied by the AEC for internal conven- 
ience only. 

British reports (AERE- series, etc.) should be re- 
quested from one of the special depositories of British re- 
ports (New York Public Library; Duke University, Durham, 
N. C.; University of California General Library, Berkeley; 
and John Crerar Library, Chicago, or from British Infor- 
mation Services, 30 Rockefeller Plaza, New York, New 
York). 


General Information on Location of Reports. If the 
searcher knows the report number, he should look in the 
Numerical Index of Reports of NSA, Vol. 7, No. 24A, Dec. 
31, 1953, or in the supplements in later individual issues. 
If the searcher does not know the report number, searching 
is aided by the annual or cumulated subject and author in- 
dexes. The indexes refer to an abstract from which the 
report number may be noted, and the information regarding 
availability can then be obtained from the Numerical Index 
of Reports. Declassified reports numbered MDDC and 
AECD through 2023 are indexed by subject and author in 
the separate, Declassified Documents Cumulated Index, and 
their abstracts appear in Abstracts of Declassified Docu- 
ments, the forerunner to NSA. These publications as well 
as the first five volumes of NSA are now out of print but 
may be consulted at the AEC depository libraries. 
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NEW NUCLEAR DATA 


A summary of New Nuclear Data on Half- 
Lives, Radiations, Relative Isotopic Abundances, 
Nuclear Moments, Neutron Cross Sections, Re- 
action Energies, and Masses. 


The new nuclear data presented here have 
been prepared by the Nuclear Data Group which 
has been reorganized under the sponsorship of 
the National Research Council with the support 
and cooperation of the National Bureau of Stand- 
ards. 


National Research Council Group: K. Way, 
A. L. Hankins, R. W. King, C. L. McGinnis, M. 
Wood. 


Leaders of groups in the laboratories which 
are assisting with the abstracting: G. Scharff- 
Goldhaber, Brookhaven National Laboratory; J. 
M. Hollander, University of California; C. S. 
Wu, Columbia University; P. Axel, University 
of Illinois; A. C. G. Mitchell, L. M. Langer, 
University of Indiana; J. R. Stehn, Knolls Atomic 
Power Laboratory; H. Pomerance, Oak Ridge 
National Laboratory; E. O. Wiig, R. W. Fink, 
University of Rochester; W. E. Meyerhof, Stan- 
ford University; L. Slack, Naval Research Lab- 
oratory. 


In this issue Nuclear Science Abstracts pre- 
sents its second annual cumulation of new nu- 
clear data. The material collected here is that 
which has appeared in the literature from about 
October 1952 to October 1953. The earlier 
parts have already been published in the quar- 
terly cumulations, 6B(March 31), 12B(June 30), 
and 18B(September 30). A complete list of jour- 
nals covered will be found on the following page. 

The quarterly lists will be continued in 1954 
with the new feature that each list will contain 
all previous 1954 data as well as the current 
quarter’s material. It willthen not be necessary 
to searchthrough previous quarterly collections 
in order to find all the 1954 results for a given 
nucleus. 

The data which are collected in the NSA lists 
are put on 3” x 5” cards as the papers are ab- 
stracted. A limited number of sets of these 
cards could be supplied promptly, possibly 
monthly, to laboratories or individuals on a 
cost basis, if the demand warrants. Those in- 
terested in subscribing for these cards, should 
write to the Nuclear Data Group, National Re- 
search Council, 2101 Constitution Avenue, N. W., 
Washington 25, D. C. 


ABBREVIATIONS 


a absorption measurement 

apy absorption of 8’s in coinci- 
dence with 

ace- absorption of conversion 
electrons 

a coin measurement by placing ab- 


sorbers between counters 
in coincidence 

a total y-ray conversion co- 
efficient, Ne/Ny 


y-ray conversion coefficient 
for electrons ejected from 
the K,L,... shell 

04, to g.s., first excited state, 


of residual nucleus 


b coefficient in angular cor- 
relation function, 
1 +b cos’ 6 


B band spectra method 

Beyn measurement by detection of 
photoneutrons from Be 

By(6) angular correlation of 3’s 
and y’s in coincidence 

Cale calculated value from ex- 
perimental work reported 
elsewhere 

ce cloud chamber 

conversion electrons 

chem chemical separation of prod- 


uct following reaction 
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Compton electrons 

(1) deuteron, (2) descendant 
of, (3) days, when used as 
superscript 

angular distribution of pro- 
tons with respect to deu- 
teron beam 

measurement by detection of 
photoneutrons or photo- 
protons from deuterium 

average energy 

resonance energy 

energy of 8 ray, energy of y 

disintegration energy 

electrostatic analyzer 

electric dipole, electric 
quadrupole ,... 

electron capture 

electron capture from K, L 
shell 

fission, in abbreviations for 
methods of production or 
detection 

Fermi-Kurie £ energy dis- 
tribution plot 

numbers of y’s as function of 
angie and temperature 


yvy,BY, ay, or ny coincidences, 


(0.123 y) (0.246 y, 0.325y) 
means 0.123 y in coinci- 
dence with 0.246 y and 
0.325 y 

resonance half-width (the 
whole width at half-maxi- 
mum) 

Geiger-Miuller counter 

ground state 

(1) nuclear induction mag- 
netic resonance method; 
(2) spin in units h/27. +or- 
signs after spin values 
denote even or odd parity 
of state in question 

ionization chamber 

isomeric transition 

quantum state of compound 
nucleus in a nuclear reac- 
tion. “I” is used to denote 
the spin of the target nu- 
cleus, final nucleus 

angular momentum of par- 
ticle absorbed into nucleus 

molecular or atomic beam 
resonance method 


M1,M2,... 


osc 


p 
para 


parentheses 


pe 

ppl 
primes 


q 


quad res 


Q 


s 


scin 
2 cryst scins 


sl 
sl;ce- 


T1,T2 


magnetic dipole, magnetic 
quadrupole... 

millibarns 

microwave method 

measurement by total re- 
flection of neutron beam 
from mirror surface 

mass spectrometer 

(1) magnetic moment in units 
of nuclear magnetons, (2) 
micron, cm 

microseconds 

pile oscillator method 

(1) proton, (2) predecessor of 

paramagnetic resonance 
method 

parentheses are put around 
values which are given for 
identification purposes 

proportional counter 

photoelectrons 

photoplates or emulsions 

primes indicate inelastically 
scattered particles 

electric quadrupole moment 
in units of barns 

quadrupole resonance method 

reaction energy in Mev 

(1) spectrometer method, (2) 
seconds, when used as 
superscript 

atomic spectra measurement 

scintillation counter 

2-crystal scintillation spec- 
trometer 

lens spectrometer 

conversion electrons meas- 
ured in lens spectrometer 

strong 

180° spectrometer 

double focusing spectrometer 

cross section in barns 

cross section at resonance 
energy, Ey 

absorption cross section 

elastic scattering cross 
section 

inelastic scattering cross 
cross section 

scattering cross section 

total cross section 

triton, H® 

(1) isotopic spin; (2) tem- 
perature 

half life in units indicated 

half life of upper, lower state 


| 
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Tgp» Tee half life for double 8, double 
€ decay 

th thermal 

w,vw weak, very weak 

% % of disintegrations 

t relative numbers. When used 


in connection with y rays, 
relative numbers of pho- 
tons, not photons plus con- 
version electrons, are meant 


+,- even, odd parity when used 
in connection with level 
properties 


Standard journal abbreviations are used. 


All energies are given in Mev and all cross 
sections in barns unless otherwise stated in the 
tabular material. 


MAGNETIC MOMENT STANDARDS 


In order to have a consistent basis for re- 
cording data on magnetic moments, results have 


u(H') = 2.7934 nuclear magnetons 
This value has been adopted arbitrarily be- 
cause it is the one used as a base in the 
Table of H. L. Poss, The Properties of 
Atomic Nuclei, I. Spins, Magnetic Moments. 
(Revised, BNL-26 (T-10), (unclassified).) 
The values reported in the New Nuclear 
Data summaries are thus directly compar- 
able with those listed inthe survey of Poss. 


been based on the following values and are with- 
out diamagnetic corrections. 


v(Na?’)/v(H') = 0.26450 E. Bleuler, M. Gabriel, 
Helv. Phys. Acta 20, 
67(1947). 
F. Bloch, E. C. Levin- 
thal, M. E. Pachard, 
Phys. Rev. 72, 1125 
(1947). ~ 

v(B!')/v(H') = 0.320827 D. A. Anderson, Phys. 


Rev. 76, 434(1949). 


v(D)/v(H') = 0.153506 


LIST OF JOURNALS SURVEYED FOR NSA 7 


Acta Phys. Acad. Sci. Hung. 1(1952); 2(1953); 3, 
No. 1(1953). 

Acta Phys. Austriaca 6, Nos. 2-4(1952); 7, 1-3 
(1953). 

Acta Phys. Polon, 11(1951-1953); 12, Nos. 1-2 
(1953). 

Anales real soc. espan. fis. y quim. 48, Nos. 
9-12(1952); 49, 1-8(1953). 

Ann. Phys. 7, May-Dec. (1952); 8, Jan. -June 
(1953). 

Ann. Physik 11(1952); 12, (1953). 

Arkiv Fysik 4, Nos. 5-6; 5(1952); 6, 1-4(1953). 

Australian J. Phys. 6, Nos. 1-2(1953). 

Australian J. Sci. Res. 5, Nos. 3-4(1952). 

Bull. Research Council Israel 1, Nos. 1-4 
(1951); 2, 1-3(1953). 

Can J. Chem. 30, Nos. 11-12(1952); 31, 1-9 
(1953). 

Can. J. Phys. 30, Nos. 5-6(1952); 31, 1-6(1953). 

Compt. rend. 235, Nos. 15-25(1952); 236; 237, 
1-13(1953). 

Czechoslov. J. Phys. 1, Nos. 1-2(1952). 


Doklady Akad. Nauk SSSR 83, Nos. 4-6; 84- 
86(1952); 87-89; 90, Nos. 1-5(1953). 
Experientia 8, Nos. 11-12(1952); 9, 1-9(1953). 
Helv. Phys. Acta 25, Nos. 5-7(1952); 26, 1-5 
(1953). 

Indian J. Phys. 26, Nos. 7-12(1952); 27, 1-3 
(1953). 

Izvest. Acad. Nauk. Ser. Fiz. SSSR 15, (1951); 
16, (1952). 

J. Am. Chem. Soc. 74, Nos. 20-24(1952); 75, 
1-18(1953). 

J. Chem. Phys. 20, Nos. 11-12(1952); 21, 1-9 
(1953). 

J. de Chim. Phys. 49, Nos. 11-12(1952); 50, 
1-8(1953). 

J. Franklin Inst. 254, Nos, 5-6(1952); 255; 256, 
1-3(1953). 

J. Phys. Chem. 55(1951); 56(1952); 57, Nos. 
1-6(1953). 

J. Phys. radium 13, Nos. 5-12(1952); 14, 1-9 
(1953). 
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J. Phys. Soc., Japan 7, No. 6(1952); 8, 1-4 
(1953). 

J. Research Nat. Bur. Standards 49, Nos. 5-6 
(1952); 50; 51, 1-2(1953). 

Koninkl. Ned. Akad. Wetenschap. Ser. B 46-55 
(1946-1952); 56, Nos, 1-3(1953). 

Kgl. Danske Videnskab. Selskab, Mat-fys. 
Medd. 27, Nos. 7-16(1952); 28, 1 (1953). 

Nature 170, Nos. 4326-4339(1952); 171; 172, 
4366-4378(1953). 


Naturwiss. 39, Nos. 16-24(1952); 40, 1-17(1953). 


Nuovo Cim. 9, Nos. 11-12(1952); 10, 1-9(1953). 


Phil. Mag. 43, Nos. 343-347(1952); 44, 348-356 
(1953). 


Physica 18, Nos. 8-12(1952); 19, 1-8(1953). 
Phys. Rev. 88(1952); 89-91(1953). 


Proc. Phys. Soc., (London) 65A, Nos. 392-396 


(1952); 66A, 397-405(1953); 6 66B, 397-405 
(1953). 


Proc. Roy. Soc., (London) 215A(1952); 216A- 
219A(1953). 

Rev. fac. sci. univ. Istanbul 10-17(1945-1952); 
18, Nos. 1-3(1953). a 

Rev. Mexicana Fis. 1(1952); 2, Nos. 1-3(1953). 

Sitzber. Akad. Wiss. Wien, Math-naturv. Kl. 


Trans. Chalmers Univ. Technol. Gothenburg 
Nos. 1-130(1941-1953). 


Zhur. Eksptl’i Teoret. Fiz. 22, Nos. 2-6; 23, 
1-5(1952). 


Z. Naturf. Ta, Nos. 9-12(1952); 8a, 1-8(1953). 


Z. Phys. 132, Nos. 4-5; 133(1952); 134; 135, 
1-4(1953). 


Ila 159(1950); 160(1951); 161, Nos. 1-6(1953). 
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0.857608 I 
4 
D) /(H*)=0.307012192+0.000000015 
TeFeWimett, PhysSe Reve 91,499A(1953)6 
(ny¥) 
2.23 
No lower energy Y's observed 


Capture 


A.aracci, UseFacchini, AeMalvicini, Phys. Reve 90 
62(1953); Nuovo Cim. 10,949(19§3). 

0.0180 log ft=3.006 Ss 
Neutrino mass <0.250 kev 

F-K plot straight down to 5.5 kev 


LeMeLanger, ReDeMoffat, Phys. Rev. 88, 169A and 


689(1952). 


I 1/2 M 


GeWelnrich, VeWeHughes, Phys. Reve 90,377A(1953)- 


(p»n) He =1tos 
Broad max. at ™@ long counter 
\4 1 r r 

Den indicates 1 =1 predominant 

tard, K D.Kington, Phy Rev. 

Bin) 

apture y H™ (Dey) E = Oe80 


20.3 scin 


~8.Warren, GoM.Griffiths, Phys. Reve. 92, lOBYA 
(1963). 


E,71 to 5.2 
No resonance for production of*20=-Mev y's 
Yield curve flattens at £.™3.5 scin 
HeBeWillard, JeKeBairy JeD.Kington, Phys. Rev. 90, 
865, (1953). 
3 41 tn 4.2 
(Dey) 1 to 43 
No resonance for production of ~20=-Mev y's 
y yield curve still rising at E = 4.3 


Urey Phys. Reve. 90, 3280A 


(1952). 


E = 3 tO 


(psy) 
resonance for production of ~20-Mev y's 
le 


NO 
ld curve still rising at 


y 


R.W.Birge, UCRL-2109(1953). 


He 


He 


(dyn) E.= 0.20 ppl 


No level between 1 and 13 Mev (o/c, .<>.015) 
LeRosen, Nucleenics ll, No. 8,38(1953). 


He? (dyp) E,=10.2 ppl 
No level below 20.9 Mev (do/d{) for excited 
state <0.2 mb/sterad. at 90° lab.) 


JeCeAllred, Phys. Reve 84, 695(1951). 


(p,p') = 32 pe 
No level below 23.3 Mev (dc/di) for low 
energy p group <0.1 mb/sterad. at 45° c.m) 


JeBenveniste, B.Cork, Phys. Revs. 89, 422(1953). 


= 

» 
| 


=0.30 scin 


ero 
No other p group found 


OOd, WeEeKunz, CeDeMOak, ORNL=1415(1952). 


Levels He* (n,n) 
n, He * 


=4.14 ic 


PeHuber, EeBaldinger, Helv. Phys. Acta 25, 435 
(1942). 


Levels L1” (da) E, = 0.98 ppl 


P.Cuier, Compt. rende 236,1252(1953). 


H? (dyn)He* E=0,01 to 1.73 pe 
16.65 J=3/2+ 
Omay for E, = 0.109 


ma 


Level 


JePeConner, TeW.Bonner, Phys. Rev. 
88, 46811952). 


Level H}(d,n)He* E, =0,015 to 0.125 
16.64 
=4.95 for E, = 0.107 
max 


Stovall, Urey WeReArnold, JeAePhillips, 
Sawyer, JeleTuck, Physe Reve 88, 1§9A(1952). 


Level (t,n) He* E, =0.08 to 1.2 
t,n(6) 16.65 J=3/2 + long counter 
=4.9+0.5 for E, = 0.165 


m 


HeVeArgo, ReFeTaschek, HaMeAgnew, AsHemmendinger, 
WeTeLeland, Phys. Reve 87, 612(1952). 


T 0.835 pe 
(n,p) (nyd) Be (n,a) 


FeleRibe, Phys. Rev. 88, 159A 
(1952); 88, 156(195§2). 


| 
| 
| 
a 
| 
2 E, = 9.05 
ne! 
\ 2 
| 1.76 
ges. = 0.3 
2.5 IT = 1.5 
j 
| 
| 5 


Lid 


Lié 
3 3 


Li? 
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T 0.846 
G.eVendryes, Anns PhysSe 7, 698(1952). 


Be® (n,a) Li? 
3 + 


(6) (Li® ) (@), Li® time of flight spectra, 
suggest (-neutrino angular correlation of 
tensor interaction 
JeSeAllen, WeKsventschke, PhySe Reve 89,902A 
(1953). 

(6) (L1°) (6) indicates tensor predominates 
over axial vector interaction Noy(<3%) 


BeMeRuStad, SelLeRudyy PhySe Reve 89,880(1953).6 


Level He*(d,p)He* £;=0.26 to 3.6 
16.80 J = 3/2 + scin 


Onax™ 0.90 for E,= 0.43 


JeLeYarnell, RaHslLovberg, W.eReStratton, Phys. Rev. 
90, 292(1953). 


Level He? (dyp)He* E,=0.19 to 1.60 pc 
16.78 J=3/2 + 
70069 for E, = 0.400 


TeWeBonner, UeP.Conner, AsBeLillie, Phys. Rev 
88, 473(1952). 


Level Be® (p,ay) 
3.57 Mi 


E,= 2.565 s pe 
e* spectrum 


ReJsMackin, Ure, Phys. Reve 92, 1084A(1953). 


No 3.58 level py 11° (a,d7") E,*7.70 s7 
3.58 level was observed by (p,p') 


C.P.Browne, C.K.Bockelman, W.eW.Buecnner, 
A.Sperduto, Phys. Rev. 90,340A(1953).~ 


No reaction (y,d)He 

o <~6x10-%for =2.76,~7, 17.6 
Isotopic spin ford idden* 

*a.Bamba, VeWataghin, Nuovo Cim. 10, 174(1943) 


E.W.Titterton, T.eAeBrinkley, Proc. Phys. Soc. 
65A, 105211952). 


No reaction 118 (y, a) He* pe 
o<3.6 x 1073 for B= 2.62 enriched 11° 


Padensen, K.GIis, ZeNaturf. 8%, 137(1953). 


L1° (dyp) Be? (d,a) s 


0.477 


Level 


EsReCollins, C.DeMcKenzie, CeAeRamm, Proc. Roy. 
Soc. 216A, 242(1953). 


Level L1° (dyp) 
¥ 0.4774 + 0.020 
Values with Doppler correction 


sl pe~ 
Li 
3 «5 


R.G.Thomas, T.Lauritsen, Phys. 88,969(1952). 


Be? (dy ry) scin 


(0.478) I = 1/2 


Level 
ay( 
ReGeUebergang, NoWeTanner, Australian J. Scie Rese 
6A, §3(1953). 


0.40 


Levels (nya) E, = th pe 
5.8 
94.2¢ (0.478) 


+ Relative cross sections 


Hauser, 2. Naturf. 7a, 781(1952). 


Level 11° (4, py) 
py (9) (0.478) I=1/2 


AeueSalmon, EsKelnall, Proc. Phys. Soc. 66A, 
297(1953). 


Ey = 0.41 


Levels Be® (dya) 
100* 
(0.478) 100 70+ 
4.62 100* 


3 continuum observed from 4.62 level 
Relative yields at 90° 


S.eSeHanna, Phys. Reve. 89, 483(1953), 


Li°(n,t)He* 
(7.4) J=8/2 


Level 
n,t 


wW.0.Solano, Phys. Rev. 89, 892A 
(1943). 


Levels Li’ ¢y,t) He* E,= 6.13 ppl 
Y,a(9) suggests 3/2 t+, 1/2 interference 
o=2.7x107? 


HeNadnolz, PeStoll, Mewaffler, Helv. Phys. Acta 
25, 701(19§2). 


Resonances L17(y, t) He* < 16 Dpl 
o=~0.02 md 
7.25 o 0.13 mb 
o=%0.02 mb 


P.Stoll, Me. Wachter, Nuovo Cim. 10,347(1983). 


Resonances Li’ (yt) He® E, < 24 ppl 
21.5? 
16.7? 23.57 


No structure resolved for Li’ (y,p)He® 


E.W.Titterton, T.eA.Brinkley, Proc. Phys. Soc. 66h 
19411983). 


Li” (y»n) 
Yield curve analyzed into 
segments 
Breaks at Es 9.6, 10.8, 12.4, 14, 17-§ 


n yield 
straight line 


K.Goldemberg, L.Katz, Phys. Reve 92, 852A11953)~ 
Li8(n,t)He* =0.2 to 
n,t(@) shows 1 = 0 and i predominant ppl 
LeEsDarlington, UeHaugsnes, HeMeMann, JoHeROberts 
PhySe R@Ve 89,892A; 90,1049(1953). 


T 0.3875 


P.Bretonneau, Compt. rend. 236, 913(1983). 


Li(0.6-Mev d) 


T 0.89% 
(12.58) (1.52) (9) not tsotroptiec 
NO 4.9Y of L1® decays) 


Li(0.53=Mev d) 


D.S.Bunbury, PhySe 90,1121(1953). 


6 
H 
| 
= 
| 


pe 
Li? 
3 6 
Be’ 
1.0 
oot 
70+ 
953), 
| 
ppl 
| 
Dpl 
ta 
Dpl 
66a, 
ld 
pe® 
1) 
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Li’ (d,p) scin pe® 
(12.58) (1.52) @) not isotropic 


C.M.Class, S.S.Hanna, Phys. Rev. 89,877(1953). 


and 2 a's found in meson star 
Eq (total) =4.4 indicate decay of 
L1’ via 6.8 level of Be? 


WeF.Fry, Phys. Reve 89, 325 (1953). 


T (metal) 53.619 
Counted for 5 months 
T dependent on chemical state 


Li(8.5=Mev p) 
differential ic 


JedeKraushaary, E.DeWilson, KeTeBainbridge, Phys. 
Reve 90, 610 (1953). 


Level Bl°\p,a)** sl pen 
0.4289* + 0.0020 1.5 
0.4285 * 0.0018 164 


Values with Doppler correction 


R.GeThomas, T.elauritsen, Phys. Revs 88,969(1952). 


10 
Level (De%) 3.333,1.460 EA 
0.429 + 0.003 
D-S.Craigy DedeDonahue, K.eWevones, Phys. Rev. 


’ 
88, 80811962) 


Level Li (d,n) 
1.81? 


Can also be interpreted as 13.4 level in Be® 


Ey= 0-93 ppl 


JeCatald, JeAguilos, F.Busquet, Anales, real, soc. 
espan. y quim 4¥9A, 131(1953).- 


L1’ (pyn) E.=18.3 ppl 
4.6 
7.1 


DeMeThomsony, Reve 88, 95411952). 


Levels 


L1’ (pen) EA 
1.8816+0.0010 


(p, py) threstF 1.3737+0.0005 


Threshol 
Li’ (p,n) thresh/Mg 


KeWeuones, MeTeMcEllistrem, HeTe 
Richards, PhySe Reve 91, 482A (1953)6 


No reaction observed for He (a,n) 
oe tor E,= 39 (threshold = 28) 
Consistent with odd parity for gs. 


DeWalker, WeTeLink, WeleBeSmith, Proce Phys. 
Soc. 645A, 96111952). 


From analysis of 38 4a=-stars 


016 (<e7—Mev 


CeoHe Millar, AeGeWeCameron, CanedePhySe 31, 723 

(1953). 

Level Be? (d, t) ppl 


d,t (6) for Ey = 0.295,0.40,0.45,0.52,0.62 


Dedevong, PeMeEndt, LedeGeSimons, Physica 18 


67611982). 


Levels Be? (d,t) BE. =1.0 
3.5 ge Se 
is* (2.9) 


tRelative yields at 90° 


ReW.Gelinas, SeSeHanna, Phys. Reve 89, 483(1953) 


Levels B?° (d,a) E, = 0.59,0.78, 1.07" 
ic 
2.9 I =2* 

*From fit of theoretical curve to a energy 

spectrum 


Only two a peaks at E,~12, ~9 


P.BeTreacy, Phile Mage 44, 325(1953). 


(He?,p) 
3.2 
Only two peaks at =14.6, 12.0 


Levels 2 =0.72 scin 


He 


WeM»GOod, C.D-Moak, ORNL=-1415(1952). 


Level 11° (He®, p) E,.3 = 0.72 
2.9 
No other level observed below 11 Mev 


WeE.Kunz, C.D.Moak, W.D.Good, Phys. Rev. 91, 676 ( 
(1953). 


Levels Li’ (dyn) E,=0.68 ppl 
2.9 5.0 


*Seen for small angles only 
d,n(@) shows both stripping and compound 
nucleus formation 


BeTrumpy, TeGrotdal, Nature 170, 1118 
(1952). 


Levels Li‘ (d,n) E,= 0-93 ppl 
1.52 5.0 12.3 
2.2 12.8 
2.8 9.6 13.4" 
3.5 10.6 4.1 
4.0 12.1 
*can also be interpreted as 1.81 level in Be! 


JeCatala, J-eAguilor, F.Busquets, Anales real soc. 
espaw. fis. y quim. 49A, 131 (19563). 


Levels pi} (+, t) 17.6 ppl > 
2.9 I" = 1.8 
$3.4+0.2 = 0.8 
4.05? 


O-Rochat, P.Stoll, Helve Phys. Acta 25, 4511952). 


Levels 


All a emitting levels 


PeErdos, PeScherrer, Pe Stoll, Helve PhySe Acta 
26, 207 (1953). 


7 
| | 
| 
B°¢y,a) BU 
2.2 4.0 E,<31 ppl 
2.9 4.9 
3.4 6.8 


7 8 NUCLEAR SCIENCE ABSTRACTS 
Levels (p,q) E,= 04163 Be” Levels Be? (dyp) Ey = 14.3 
2.2 4.0 ppl, pc 4, p (6) Bes. 
2.9 4.9 (3637) 2 21 
3.4 C.F.eBlack, Physe Reve 90, 381A(195}3). | 
PeStoll, Helv. Phys. Acta 26, 428 
(1953). 
Levels Be’ (dy p) E, = 3.6 ic 
Levels B?° (d,a) 10 d,p(8) 
2.87 = 0.9 3.37) 
Goldman, Phys. Reve 88, 700(1952). 
“75 
9.6 Level Be (d,p) ppl 
All a emitting levels (d,3a) < 5¢ BeSe 
PeCuUer, Uevevungy Compte rende 236, 2401 (1953).- 
Dedevong, LedeGeSimons, Physica 18,676, \ 
1? (1952)518, 407(1952). 
Levels Ey7 26 ppl 
St Sex 
aa (é 
(3-16) Level Be (dy p) E,=1.2 
izt 16.4? y (3.38) e* t 
= e spectrum 
set 16.8 J=2t 130.3 
20t 17.6 J= (2 or 4)+ ReGeThomas, TeLauritsen, Phys. Rev. 88, 96911962). 
y/a<0.25 for 16.8 and 17.6 levels 
Initial a's from > 25=-Mev levels in Cc“ Levels Be (d, p) E,=3-49 ppl 
JeUeWilkins, FeKsGoward, Proce PhySe Soce 664,661 No states between g.s. and 3.37 level 
(1953) F.Ajzenberg, Phys. Rev. 88, 298(1952). 
Levels 
see p.t.Livesey, C.L.Smith, Proc. Phys. Soc. Capture y's Be (Ny) pair s 
66A, 689 (1953). 25 t 3.41 
6.81 
NO 6.3y observed 
L1! (psy) BA tphotons per 100 n captures 
Resonance 0.4415+0.0005 IT = 0.0122 Cane da Phys. 51, 
Level 17.628 49 (1953). 
SeEeHunt, Proce Phys. Soc. 65A, 982 (1952). 
B9 Level Be’ (p,n) E = 8.59 ppl 
Level Li" (pad) Li 0.360104 5 4 2.37 
Pep (9) (17.63) J= 1+ 
FeAjzenderg, CoM.Braams, WeWeBuecnner, PhySe Reve 
W.D.Warters, W.A.Fowler, C.C.Lauritsen, Phys. Rev. 
91, 917 (1953). 
Level L1” E,= 1.050 1.80114" I 
y (18.14) scin 1.80082** 
Hard and soft y's resonant at E,= 1.050 *v (BY°)/v(D) = 0.700066 + 0.00007 
-A.Kraus 8 53). 
YeTing, DeWilliams, Phys. Rev. 89, 59511953). 
(6) L1’ (p,a) He® = 0.06 to 0.90 
and 3 la} 0.099 B(CH,) res 
5A, 570(1952). HoGeDehmelt , 2ePhySe 134,642(1953) ; 133, 52811952). 
No 1.74 leve 10 = 6, 
Be? Levels Be (Dyp’) E =31.5 scin 
Pp 1.74 level was observed by (p,p’) 
2.5 11.6 
6.8 C.K.Bockelman, C.?.Browne, A.Sperduto, 
W.W.Buechner, Phys. Reve 90, 340A(1953). 
R.Britten, Phys. Rev. 88, 283(1952). 
vy Be? (d,n) E,< 1  scin 
£,*0.425 scin (1602y) (0+7Zy) 2087Y) (0672Y) 
n's observed, assigned to 2.4 level of Be? 
SeMeShafroth, SeSeHanna, PhySe Reve 91,4834(1953), 
GeA-Dissanaike, JsO.Newton, Proce Phys. Soc. 
65a, 67501952). 


| 
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Levels (dyn) E,70.60 Dpl g!0 
130+ 2.20 5 
360T 0.73 6ot 2.85 
2st 1.75 170t 3.64 


+ rel o at 90° 
AsJeDyer, UeReBird, Australian Je Phys. 6,45 


(1953). gil 
5 6 

Levels Be (d,n) Ey= 3639 ppl 
d,n(@) ZeSe 1 5.58 

0.72 i= 1 5.93 

1.75 

2.15 1 6.38 2 

3.53 1 6.58 

4.78 6.77 


double 
Possible levels at 5.37,572 


F.Ajzenberg, Phys. Rev. 88, 298(1953); 87, 205A 
(1952); 82, 4311951). 


Level (p,p') E,=2.191 EA 
0.719 +0.0016 

Level value indicates 7(0.718y) > 10723* 

NO Other levels for 


DeSeCraigy KeWeyones, PhysSe Reve 
88, 808(19§2). 


Level B(nyn'y) E. 2.5 
Y 0.717 scin 


ReBeDay, Physe Reve 89, 908A(1953). 


Levels Be? (dyn) E= 0.86 ppl 
dyn (6) (3.58) 1 


L.L.Green, J.P.Scanlon, JsC.willmott, Phil. Mag. 
44, 919 (1953). 


Capture y's (ayy) scin 
4.75 level I = i+ 
100+ 4.02 
52162 level 2+ Ts 1? 
70+ 2.99 
25+ 4.49 
5+ 


Level at 5.11 not observed; suggest J = 2- 
+tTransitions relative to sum of all trans- 


t t 

In a7 wr 7 

itions from initial level 


DeHsWilkinson, GeAsJones, Phys. Rev. 91, 1576 
(1953); 90, 722 (1953). 
Capture y's Be’ scin 
7248 level E = 0.998 
26+ HI et 
228+ 0.72 7.5 
64+ 1.02 
56 level FE = 1.087 
108+ 0.71 17} 2 
6.8 
NO 0.41y (<0O.8t) No 1.02y (<5+) NO 7.58) 
WoFeHOrnyak, TeCocr, PhySe Reve 91,463A (1953); 


verdal report. 


Be® (py) 


8.1 s 
(8.1y of B!°)/(3.57y of L1°) = 0.001 


E = 2565 


Red.eMackin, Phys. Reve 92, 1084A(1953)- 


q +0.047 


H.eGeDehmelt, ZePhys. 134,642(1953); 133,528(1952) 


B(CH,), quad res 


Levels Li’ (ayy) 
2.14 1/2+ 8.93 3/2 + 
4.46 5/2+ 9.19 7/2 + 
5.03 1/2+ 9.28 §/2 - 
6.81 3/2 + 


*rrom y intensities, a,y(@), and yy(9) 


GeAsdones, DeHeWilkinson. Physe Reve 88, 423 
(1952). 


dy p(6) B (dy p) E,=0.29 ppl 
Graphs for geSe, 2.14, 4.46, and 5.03 levels 


PeMeEndt, CeHeParis, HeMevongerius, FeP.G.Valekx, 
Physica 18, 423(1952). 


Levels = 1.8 
y's 4.50 . pair s 
4.96 


ReP.Bent, TeWeBonner, ReFeSipple, Phys. Reve 91, 


472A(1953); verbal report. 


Levels (dyp) £474.25 to 8.52 
7.99 9.19 
8.57 9.28 


8.93 10.32 double? 


MeMeEIkind, AsSperduto, Phys. Reve. 91,4634 


(1953); verbal report. 


Levels Be? (d,n 
“16.7 J = 3/2+ 
~16.7 J = 5/2- 


E, = 0.96 ppl 


UeSePruitt, SeSeHannay CoDeSwartz, PhySe Reve 91 


8 
Be’ (d,t) Be Ey =1.3 ppl 
d,t(@) shows forward peaking suggesting 
pick-up 
JedJedung, Phys. Reve 89, 115111953). 
9 8 9 0 
Be’ (d,t) Be Be’ (d,p) Be? 
o's equal for E, <0.40 ppl 
Dedevong, PeMeEndt, LedeGeSimons, Physica 18, 
676(1982). 
0.022° B(0.6=Mev d) 
P.Bretonneau, Compt. rend. 236, 913(1953). 
Levels (d,p) to 8.52 
0.95 2.72 377 
1.67 3.38 
2.62 


A. Sperduto, PhySe Rev. 91,4634195 3} 


verbal reporte 
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B+ 2.140.1 B(18-Mev p)chem; a 
1.03 


NO 1.43yY (<0.21f¢) No 2.15y (<0.024T) 
Conclude &* to 1.75 level is O+-30+ 
tPhotons per disintegration 


R.Sherr, J.«B.Gerhart, Phys. Rev. 91, 909 (1953). 


T 20.25" cl? (go-Mev p) scin 


WeMeMartin, SeWeBreckony, Cane Ue Phys. 30, 643 
(1952). 


T 20.74™ C(21=Mev He?) 


DeNeKundu, TeWeDonaven, MeL.ePool, U.sKeLong, Phys. 
Rev. 89, 1200(1953); Physica 18, 1304(1952). 


Levels B11 (q,n) E, = 8-1 ppl 
1 
(4.43) =1 


WeM.eGidson, Phil. Mage 44, 297(1953). 


Level = 5.5 

4.45 scin 
ReBeDayy Physe Reve 89, 908A(1953). 

Level cl? (p, pry) E,= 7.1  scin 
(4.43) I=2 


HeE+Gove, NeS.eWall, Can Je Phys. 31, 189(1983). 


Level 
(9) 3 Dea (A) 


(pay) E,= 0.429, § 
0.890,1.210 


(4 243) I= 2+ 


AcAeKrauS, Ure AoP.French, WeA.Fowler, C.C.Lauritsen, 


Phys. Rev. 89,299(1953)- 


Level (p,ary) E,= 166 
4.443 t 0.020 
Value with Doppler correction. 


correction implies 7 < 3x107+* 


sl Cpt 
Use of 


R.G.eThomas, T.Lauritsen,Phys. Rev. 88,969(1952). 


y's Be’ (any) 
100f (4.43) 


No 7.6yY (< 0.04t) 


LeEsBeghian, HeHeHalban, TeHusain, L.GeSanders, 


PhySe Reve 90,1129(1953). 


n?4(d,a) E.= 0.62 


100¢ (4443) 
6¢ 7.68+0.03 
No other level below 9.2 Mev (<it+) 


Levels 


F.Hoyle, D.N.F.eDunbar, W.A.Wenzel, W.Whaling, Phys. 
Reve 92, 1095A(1953)- 


Levels C(DsP’) =31.5 scin 
4.3 9.5 
7.5 ? 11-17 unresolved group 


ReBritten, Phys. Rev. 88, 28311952). 


6 


6 


Level (n,na) Be®g.s. 


9.7 1.6 


JsDeJackson, D.l.Wanklyn, Phys. Rev. 90,381A(1953), 


E,~25 ce 


(p,-y) EA 
Resonance 0.1638+0.0002 I = 0.0073 
Level 16.099 


abDsoOlute measurement 


SeEsHunt, WeMeJones, PhyS. Reve. 89,1283 (1953). 


Levels B'*(pya)Be® 0413 to 0.28 
Psa (GC) (16.10) J = 2+ pe 
(16.57) =? 


Pea(O,E_) shows interference between 16.10 and 
higher level 


D.M.Thomson, A.V.Cohen, A.P.French, G.W.Hutchinson, 
Proc. Phys. Soc. 65A, 74511952). 


Levels (p,y) E,= 0215 to 0.8 
(16.10) J = 2t 
(186.57) -? 
(17.22) -? 


Ds 16y ) has cos*6 term not f(E,) 

Dy 12y (O4E,) has cos @ term f(E,) 

showing interference between 16.10 level and 
higher level 


HeGlattli, P.Stoll, Helv. Phys. Acta 25, 45§(1952). 


Levels B+ (p,y) 0.2011 
(16.10) (J = et) 
(16.57) -? 
(17.22) -? 


De 12y has cos @ term f(E_) 
showing interference between 16.10 level and 
one or both higher levels scin 


GeLevenkins, L.eW.Cochran, 8.D.Kern, T.M.Hahn, Phys. 


Reve 91, 9153 91, 210A(1953). 


Levels B11 (p,y) 0.6 t02.8 
(16.57) = 2= 
(17.22) J = (2+) 
17.8 
18.3 J = 2t 

Dey ) for 12 and 16 y's 

H.E.Gove, £.B.Paul, Phys. Reve. 91, 463A(1953);3 

verbal report. 

Levels (Dey) scin 
<6/150¢ 16.10 2 = 0-005) 
€2/48 + 16.58 J = 0.33 

Level Y's 
16.10 4.45 11.6(mM1) ~16(E2) 
16.58 12.0(61) ~16.4(M2) 


17.22 4.45 12.7(£1) ~16.9(E1 


TeHuus, R~B.Day, Phys. Reve 91,599(19453). 
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Levels B11 (p,a)Be® O4toz s c!2 
<0.2/600¢ 16.58 J=2- [= 0.3 
6/150¢ 17.22 J=i1- 
+ o[ (pea) Be®g.s.] /o[ Be®~3 level] in mb 
0.Beckman, T.Huus, zupantie, Phys. Rev. 91,606 
(1953). 
Levels 1 (p,a)Be® to 26 s 
Yieldt Level I 
35.4/0.04 16.57 0.25 
8.8/1.0 i722 et 1.20 
223/124 17.8 O+ ? 0.15 
110.5/2.8 18.3 0.30 
+Relative yield (Be°z-vev level) /(Be°g.s)a's 
RelL.eClarke, Phys. Rev. 91, 443A (1953)- 4 
Level = 25 to 3.0 
+ 2.13) scin 
T.HuusS, R.B.Day, Phys. Reve 91,599(1953)- 
Levels C12 (y, 3a) EB, $70 ppl 
18 others ? 310 stars 
29 
WeKeDawson, CeBeBigham, Can. Je Phys. 31, 167 
(1953). 
Levels ct? (y, 32) E,< 70 ppl 
40+ 12.7 110F 19.5 
35¢ 13.8 35+ 20.7 
115 15.0 130+ 21.9 
110¢ 15.9 3¢ 23.2 
125¢ 616.8 230+ 24.3 
190¢ 17.3 130+ 25.4 
330¢ 18.3 270+ 26.5 
130+ 18.9 st 29.4 
FeKeGOward, JeJeWilkins, Proce Roye $oc.e 217A 
(1953)3 Proce Physs Soce 65§A,671(1952). 
O18 (y,4a) (y3a) (n,n'3a) 


Levels in 0°',¢c1?,Be® connected by 2 emission 
wie 2 ppl 
20-24 9.6 BeSe 
20-24 11.3 Se 
20-24 12 
15-19 @ 

>25 ~17 
2 —— 4.3 


28-30 16 B? 
E,<26 to 32 


C12 Be® 
gS.) /o(Be® ~3-Mev level) = 0.025 


E,=17.6 ppl 
(ct 
HeNabholz, PeStoll, Hewaffier, Helv. Phys. Acta 


25, 701(1952). 


c+? (y,a)Be® ppl 
o (Be®g.s.) /o(Be*~B-Mev level) = ~ 0.09 
CeHeMillar, AeGeCameron, Cane Je Phys. 31,723 
(1953). 


n 
016 4a) E,< 48 ppl 
Reaction proceeds 90% via 16-Mev C+? level 
for E> 25 
CoAeHSiady VeLeTelegdi, PhySe Reve 90,494391,473A 
(1953). 
n yleld 
Yield curve analyzed into straight line 
segments 
Breaks at E = 1967, 2001, 2005, 2007, 


21.1, 21.6, 22.4, 22.8 


L.Katz, J.Goldemberg, Phys. Reve 92, 852A(1953).- 


Levels (d,p) E,=7.86 ppl 
d, p(@) ZeSe o = 0.09 
(3.09) =0 o = 0012 


Ue Catala, FeSenent, Ue Casanova, Anales real 


~ 
espan. fiSe y quime49A,91(1953). 


Level C(d,p) 1.5 
3.082 + 0.007 sl 
Ei e* spectrum 
Value with Doppler correction. Use of 
3s 


correction implies 7 < 3x10™° 


ReGeThomas, T.eLauritsen, Phys. Rev. 88, 969(1953)- 


d,p(@) graph C(d,p) E, = 0.37 ppl 


BeKoudijs, UeMevan derHart, PeudoWe 
Palmer, Physica 18, 415(1952). 


C13 (pep) E =8 s 
3.69 


JeCeArthur, AsJeAllen, HoJeHausman, 
CeuemcDole, Phys. Reve 88, 1291(1952). 


Level 


Capture y's  ¢??(n,y) pair s 
3.68 
7ot 4.95 


No 3.9y observed (<6T) 
+t Photons per 100 n captures 


GeA-Bartholomew, 8.B-Kinsey, Cane Je Phys. 31, 
49 (1953). 


12, 


Capture + 
4.949 + 0.006 


BeB.Kinsey, GeA.Bartholomew, Cane Je Phys. 31,537 


pair s 


(1953). 


B!° (a, p) 1.54 
p group to 3.68 3.89 but not 3.08 level 
No 0.7 level (<0.5% of geS-) 


G.Manning, B.Singh, Proc. Phys. Soc. 66A, 842 


(1953). 
Levels cl2(nyn)cl? = 2.6 to 4.15 
n,n(8@) 7.67 

7.75 8), 


Rise in at =3.6 not resonance 


P.Huber, E.Baldinger, ReBudde, Helv. Phys. Acta 
25, 444(1952). 


6 6 
1953), 
ent | 
10.28 
be | | 
and 
| 
| 
005 | 
| 
952). | 
| 
| 
DeLeLivesey, Ce L.Smith, Proc. PhySs Soc. 664,689 
nie (1953). 
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Level 
n,n(@) 


(nyn)c?2 
(8.20) 


=3.62 scin 


AsE.Remund, ReRicamo, Helve Physe Acta 25, 447 
(1952). 


Levels Be? (ayy) C1? E€3.0 scin 
E 
11.98 1.90 


wi2.50 2.65 


FeleTalbott, NePsHeydenburg, Physe Reve 90,186 
(1953). 


F-K plot linear to 25 kev s 


CoSeWu, AeSchwarzschild, Phys. Reve 91,483A(1959 


F=K plot concave toward energy axis below 
50 kev although and plots linear 
to 10 kev 


ueP.Mize, D.L.Zaffarano, Phys. Reve 91,210A(19523). 


C13 (dsp) 


No4.1 pair emitting level found 


pair s 


ReD-Bent, TeWeBonner, ReFeSipple, Phys. Rev. 91 


472A (1953). 


Level c13 
y 6.110 t 0.030 
Value without Doppler correction 


Sl Cpt 
R.eGeThomas, T.lauritsen, Phys. Reve 88,969(1953). 


Level 
(9) (6.1) 


E = 4.06 ppl 


R.E.Benenson, Phys. Reve 90,420 (1953). 


d,p(6) grapn C23 (dyp) E,=0.37 ppl 
BeKoudijs, PaMeEndt, JeM. vander Hart, Prd 
Palmer, Physica 18, 415(1962). 


10.05™ C (0.456=Mev P) 


JeL.W.Churchill, W.M.Jvones, S.E.Hunt, Nature 172, 
460(1953)- 


(pyy) Nt? EA 
Resonance 0.4568 +0.0005 [= 0.040 
Level 2.367 absolute measurement 


SeEeHunt, WeMedones, PhySe Reve 89, 1283 (1953)- 


0.40370 I 
/v(RD85) = 0.74837 + 0.00004 
HNO,» RDC1 


YeTingy DeWilliams, Phys. Reve 89, §95(1953)- 


Levels c*3 (dyn) E,= 3.89 ppl 
d,n(6) 

2.2 1 

3.85 1 

4.80 


~N 


ONN 

ow NWO 

Ww fo) 


ReEsBenenson, PhySs Reve 90,420 (1953). 


NO 2.31 level by N(d,d) 


2.31 level was observed by N(D»sp) 


pockelmann, C.P.8rowne, A.Sperduto, 


WeW.Buechner, Phys. Reve 90 


»340A(1953). 


Levels (a,a") 2122 
7.03 
5.22 7.96 
5.72 8.64 
6.01 9.23 


2.31 level not observed 


bidden) 


B8.MeCarmichael, M.BeSampson, O.EeJonnson, Phys. 
Reve 91,473A(1953; verbal report. 


(1sotopic spin for- 


1% 1% 
Levels E = 0.45 to 1.60 
Pep (Z) 8.06) J=1- 
(8.62) J = 
(8.70) J = 0- 
8.90 J=2z ore 
8.98 Ste OF ot 


E.A.Milne, Phys. Rev. 


Levels 


to 5.0 


JeKeBair, UeDeKington, H.BeWillard, Phys. Rev. 


90,575(1953). 


Levels 


GeManning, 8.Singh, Proc. Phys. Soc. 


Levels 


12.68 
12.77 
12.81 
12.92 
13.17 
~13.23 
“13.72 


ne 
E f pe 
3.78 410 
4 
eUa 
4.10 0.15 
4.18 0.03 
4.52 )212 
4.8 0.10 
4% 
E,= 0.5t0 1.5 
pc 


3.0 


Fel.Talbott, NePeHeydenburg, Physe Reve 90,186 
(1953). 


E, = 6.98 $77 


66A, 842 (1953)- 


n 


12 
13 | 
7 #7 i? 
2? | 
0? | 
| 
| 
6 8 
| 
a | 
| 
| 
| 
= 
92 108541953) 
11.05 
11.26 
11.35 
11.74 
12.0 
| 
12.29 
12.39 
12.47 
E 
1.63 | 
1.68 
1.82 
2.16 
227 
2.95 


$77 


| 
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Capture y's C23 (p,y) 0.664 scin o!5 
Mot 2.75 ~at 5.1 
1st 3.05 (8.08) 


DeHicks, TeHusaln, LeGeSanders, LeE.Beghian, 


PhyS. Reve 90,163(1953). 


c13 (4, ny) 
y's 0.725 0.004 

1.638 + 0.008 

2.3104 0.012 


E,= 1.46 
3.381 + 0.0013 
5.052 t 0.0025 
5.690 + 0.0050 


Values without Doppler correction sl pe~,Cpt 


*assignment uncertain 


R.G.Thomas, T.Lauritsen, Phys. Rev. 88,969(1953)- 


y's (ayy) E,= 1.8 pairs 
3.36 5.72 
5.13 6.142 


ReD-Benty TeWeBOnner, ReFeSipple, Phys. Rev. 91, 
472A (1953); verbal report. 


Levels (d,p) E=6tos 8 
7.58 9.16 10.53 
8.31 10.06 10.69 
8.57 10.45 10.80 
9.05 


AeSperdutOy WeWeBuechnery MeMeElkind, WeJd.Fader 
PhySe Reve 473A (1953)3; verbal report. 


Levels cl (p,n) 

Den (11.294) J = 1/2(-?) 
(11.429) J = 1/2+ 
(12.096) J = 5/2- 
(12.147) J = 3/2- 
(12.327) J = 5/2t 


HeMark, C.Goodman, 


(1993); verbal report. 


Levels pe 
nn (6) (12.327) 1 = 4 
(12.494) 2 


UeleFowler, UeReRisSser, PhySe Reve 
91,441A(1943); verbal report. 


(n,n) 
12.93 J = 1/2- 


E.= 1.9to3.8 
n 


Level 


Tel 


R.Meier, R.Ricamo, P.Scherrer, W.Zunti, Helv. Phys. 
Acta 26, 451 (1953). 


scin 


NO 1.0yY of 6.0Y) O(fast n) 


F.BOehm, DeCePeaslee, V«Perez—Mendez, PhysSe Reve 


90,1119(1953). 


y 2.30 + 0.03 scin 
EY agreement with energy of known 2.31 level in 


(I = 0+)shows transition is 0+ —»0+ 


weW.Bell quoted by R.Sherr, J.B.-Gerhart, Phys. Rev. 
91, 909 (1953). 


Levels (d,n) ppl 

=l 

5.3 
6.2 
6.8 

7.5 
8.4 
9.1 =1? 


WeHeEvans, T.S.Green, ReMiddleton, Proc. Phys. 
Soce 66a, 10811953). 


11.9 12.5 stacked foils 
12.2 13.0 


JeP.Blaser, PeMarmier, MeSempert, Helv. Phys. 
Acta 25, 442(1952). 


Capture y's (p, 7) 1.06 scin 
W 1.46 
st 3.04 
st 5.27 
6.82 
st 8.34 
C.W.Li, Phys. Revs 92, 1084A(1953). 
Level (p, pr) E,=8 s 
6.0 
6.1 


Doublet separation = 0.087 +0.010 


UeCeArthur, AsdsAllen, ReSeBender, HeJeHausman, 
CoUeMcDole, Phys. Reve. 88, 1291(1952). 


19 
Level F*? (p,cy) E,= 0.34 ay 
4 

(6.13) 

Gorodetzky,RsArmbruster, AsGalimann, AeKnipper 
TeMubler, Compt. rend. 237,45(1953). 


4 
10 


Levels (p, ary) E, = 0.8745 0.935 
ay (6) (6.91) s7 scin 
(7.12) 


JeSeed, AeP.eFrench, Physe Reve 88, 1007(1982). 


Levels F29 (py cry) D(y»p) in ppl 
Y polarization (6.91) even 
(7518) odd 


LeWeFagg, SeSeHanna, Phys. Reve. 88, 120511942). 


Levels (pay) E_ = 00874) 0.935 
(0) (6.91) I= 2+ 4 

(7.12) I= i1- 
Neither level contains the 2= state predicted 


4 
from a-particle model unless separated by 
<0.003 from above levels 

No level between 7.12 and 7.94; 8.11 and 9.12 


R.W.Peterson, W.A.Fowler, C.C.Lauritsen, Phys. Rev. 
92, 1085A(1953)- 


Levels cl2(a,aycl? Eg=0.5 to 4 pe 
242 (6) 9.58 J=1- 0.860 
9.84 2t T= 0.001 


ReWeHill, Physe Reve 90 


984511983). 


13 
| 
| 
| 
a 
| 
| 
| = | 
| 
91,472 
= 
4 
SC | 
| 
| 
| 
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Levels (p»a)c?? 


o(E) 12.43 J=1- 
13.09 jy =1- 
WeAeFowler, ReGeThomas, PhyS. Reve 91,4734 (1953) 


Levels 


B= 0.5t01.0 pe 
Dea, (9) 


(12.43) J = 0+ 
(13.09) J= i- 


G.C.Netlson, 0.B.Jvames, C.A.Barnes, Phys. Rev. 92, 
1084A (1953). 


Levels N15 (pycry) C2? scin 
(12.51) 

(12.95) J22&_ 

(13.24) or 4+ 


4.43y studied for E, = 0.43,0.90,1.2 


CeAeBarnes, DeBevames, GeCeNeilson, Cane Ue 
Physe 30, 717(195§2). 


Levels N25 (pyary) C22 s 
Pey(e) (12.51) J=2- 
(12.95) 

(13.24) J=4+ 


AsAeKraus, AePeFrench, WeAsFowler, C.C.lau=- 
ritsen, Phys. Reve 89, 299(1953). 


016 (y,a) 17.6 ppl 
o(c!? g.s.) =2.0x 1074 


H.Nabholz, P.Stoll, Hewaffler, Helv. Phys. Acta 
25, 701(1952). 


Levels (n,n’) = 14.1 ce 
(~6 Mev excitation) /(~12 Mev excitation) ~5 


JeP.Conner, Phys. Rev. 89, 712(1953). 
y's (py ay) E,=0.874, 0.935 
scin 


(6.917) / (possible 0.78y from 6.91 level) 2200 
(7.12y) / (possible 0.98y from 7.12 level) 2120 
(7.12Y) / (possible 1.06y from 7.12 level) 2100 
Results consistent with small T=1 admixture 
in levels involved (expected from Coulomb 
perturbation) 


DeHeWilkinsony GeAsvones, Phil Mage 44, 542(19531 


Resonances (%, 42) £20 to <70 ppl 
22.6 29.5 
25.8 


FeKeGoward, JedeWilkins, Proce Phys. Soc. 654, 
6711952). 


22* 29? 

25 

*alternative modes of disintegration via 
8 12 

Be’, C 

DeLeLivesey, CeLeSmith, Proc. Phys. Soc. 654A, 

758(1982). 


32 ppl 


Reaction 0° (y,a) DP 


y,a isotropic;.. excited states of 
volved. 


n- 


CoWeMillar, AeGeWeCameron, Cane ue PhySe 31, 723 
(1953). 


9 10 


Levels 


See DO.LeLivesey, Proc. Phys. Soc, 
66A, 68911953); C.AeHsiao, V.L.Telegdi, Phys. Rey, 
90,494; 91,473A(1953)- 


Level (asp) 
0.86 


E.Hjalmar, H.Slatis, Phys. Reve 89, 115111953), 


E, = 4-80 Dpl 


0.8705 + 0.0020 a = 7x107§ 
Value without Doppler correction’ sl ce- 


R-GeThomas, T.Lauritsen, Phys. Rev. 88,969(1953). 


Levels (d,a) E,=1.8,2.0 8 


0.883 5.229 5.95 

3.069 5.397 6.87 

3.856 5.723 6.997 

4.567 5.875 7.377 
Relative intensities given 


HeAeWatson, WeWeBuecnhner, Phys. Rev. 88, 1324 
(1952). 


nyol® 14.1 ce 
nn(@) not isotropic for elastic n's 
~ isotropic for inelastic 


JeP.Conner, Phys. Reve 89, 712 (1953)- 


n,n(@) asymmetrical for elastic n's, 
“symmetrical for inelastic 


JePeConner, Phys. Reve 89, 712(1953). 


Levels £=0.28 to 4.6 


(Bell) J = 1/2- 


(3.88) J = 7/2-? 


FedeEppling, UeReCameron, ReHeDavis, AsSeDivatia 
AseleGalonsky, E.Goldbderg, ReWeHill, Phys. ReveIl 
438A(1953). 


Levels N@,a)N 


6.7 
6.8 


1.5 to 3.4 


Ne PeHeydenbdburg, GeM.eTemmer, PhySe Reve 91,439A 
(1953). 


Levels N@,p)o’ E,= 5.30 ce 
5.2 6.3 7.2 
5.6 6.5 7.4 
§.9 6.8 7.6 


M.C.Kavadiniz, Rev. fac. sci. Univ. Istanbul 17A,1, 
(1952). 


Levels ne*! (4,2) 
0.113 
0.192 


CoMileikowsky, WeWhaling, Phys. Rev. 88, 1254 
(1952). 


E, = 2.129 


| 
| 
| 
| 
| 
| 
| 
| 
= 
| 
| 
| — 
| 
| 
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5/9 Levels (p,pr) E,=8 F2! 
= 1.37 3.94 4.48 912 
1.59 4.06 4.59 
2.82 4.4l 4.76 
UeCeArth ne20 
Ury AeJdeAllen, ReS.Bender, HeJ.Hausman, 
Dpl CeJUeMcDole, Phys. Rev. 88, 1291(1952). 10 10 
| y's (n, n'y) E,=2.5 scin 
0.084 
6 0.114 
cen 0.199 
1.36 
953). 
ReBeDay, Phys. Reve 89, 908A(1953). 
) 8 | 
| Levels (p,a)y pe 
p,a(0) Level J 
8.48 0.660 1/2 or 3/24 
8.56 0.640 
| i1/2t 
8.76 0.850 1j2t 
*Broad background of one or more levels 
| AeVeCohen, Phile Mage 44, 583(1953). 
cc 
| 10.472 10.958 11.265 
10.543 11.052 11.427 
10.587 11.162 11.513 
ce 10.844 
H.Mark, C.Goodman, Phys. Reve. 92,1097A(1953). 
¢y,n)F® n yield 
Yield curve analyzed into straight line 
segments 
8 Breaks at EY ids 11.5, 11.9, 5.3 
UeGoldemberg,' L.Katz, Phys. Reve 92,852A(1953)~ 
ia p20 b~ 5.41 F-K plot linear 
a1, 9 iz 1.631 
No >5.4(<1%) NOY > 1.67 (<0.25%) 
(1.8-Mev dyp); sl pe- 
D.E.Alburger, Phys. Rev. 88, 1257(1952). 
19 
Level (dyp) E, = 14.3 
d,p (9) BeSe 2 
| C.F.Black, Phys. Reve 90,381A(1953). 
19 
Levels F (dyp) E, 73.6 ic 
d,p(@) O and 2 
ce (0.65) = 
(~2.05) 
(~ 3.49) 
D-A-Bromley, JsA.Bruner, HeWeFulbright, Phys. 
Rev. 89, 396(1953). 
‘yl, 
Levels F9 (4, p) to 2.1 s 
| 0.652 1.309 2.870 3.586 4.275 
* 0.828 1.970 2.966 3.681 4.310 
0.938 2.048 3.491 3.961 5.0627 
1.059 2.195 3.528 4.079 


Relative intensities given 


H.AeWatson, W.W.Buechner, Phys. Rev. 88, 1324 


(1982). 


5° (fast t) 


E.«CeCampbell, ORNL=1496 (1952) 


Level (py) 


E, = 1.46,2.92 EA 
1.634 


KeWedvones, MeTeMCE!listrem, 
Richards, Phys. Reve. 89, 824(1953). 


Level F’? 
(77 .5Y) (Y) 1.66 
(“100% of radiative captures go through 1.66 


0.70 scin 


level) 

GeA.JOones, D.HoWilkinson, Proc. Phys. Soc. 65A,1055, 

(1952). 

Level Na?3 (p,ay) E = 1.255 

ay (@) (1.63) I= 2¢ S, scin t 
JeSeed, Phil. Mage 44,921 (1953)- 

Level Ne2° E,= 7.8 ppl 

(0) 1.66 14 


From theory of Huby and Newns analogous to 
Butler stripping theory 


ReHuby, HeCeNewns, Phil Mage 42,1442(1951); 
ReMiddleton, C.T.Tal, Proce Phys. Soc. 64A, BOl, 


(1951). 
Levels 076 (aya) E,=0+94 to 4.0 
pe 
asa (FP) (kev) 
6.74 O+ 24 
10 
7.22 O+ 5 
7.45 2+ 10 ‘ 
7.85 2+ 3 
UeReCamerony PhySe Reve BW, 839; 89,909A(1953) 
(psy) EA 


Resonance 0.2244+0.0004 [= 1 kev 
Level 13.083 absolute measurement 
SeEsHunt, WeMeJOnesy, PhySe Reve 89, 1283 (1953). 
Resonances F9 (p,ary) of 
0. 3404 + 0.0004 [= 2.9 kev 
0.4831 + 0.0005 [ = 2.2 kev 
SeEeHunt, Proce Physe Soc. 65A, 982(1952). 


(psary) s 
Resonance 0.8725 +t 0.0018 
Level 13.699 absolute measurement 


K.F.Famularo, GeCoPhillips, Phys. Rev. 91,1195(1953).- 


Resonances (pyary) ot s7 scin 

ary (8) 0.669 1+ 

ay(6); Dey (6) 0.87% 

ay (@) 0.935 1+ 


UeSeed, AeP.eFrench, Phys. Rev. 88, 1007(1952). 


15 i 
| 
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ne20 Resonances ot pe na23 Levels Ne (Dy PD) Ne E,=2.4 to 3.6 
10 10 p 
Pe (8) Rel. Yield 1l 12 pe 
1.09 0.13 0.03 11.14 11.56 
1.23 0.26 0.08 11.36 11.87 
1.38 2+ 1.0 0.10 11.53 
1.73 3.0 0.10 WeHaeberli, AeGalonsky, E~Goldberg, ReDouglas, 
1.91 is 6.0 0.20 PhySe Reve 91, 438A; 91, 439A (1952). 
E.B.Paul, ReL.Clarke, w.T.Sharp, Phys. Rev. 
90,381A(1953); verbal report. I 4 
+ 1.690 
ne2! Levels (dy p) E, * 7.8 ppl \m=+1 transitions studied 
4 23 
(8) I 1. Av (Na?*) Av (Na23) = 1139.35/1771.61 
2 EsH.Bellamy, KeFeSmith, Phil. Mage 44, 33(1953). 
(0.33) 2 
2 
14.97"+ 0.02 Na (pile n) 
Counted for 5 half-lives with electroscope 
For levels at 3.73, 4.71, 5.44, 5.74, 7.30, 
= E.E.Lockett, R.H.Thomas, Nucleonics 11, No.3, 
1 or 2 14 (1953). 
From relative cross-sections 
ReMiddleton, C.TeTai, Proce Phys. Soce 65A, 752 23 
(1952). Level Na“? (dyp) E,= 1415 ppl 
22 d,p(@) ZeSe 2 
9 
10 Levels F p) E, = 5.30 ppl $.Takemoto, T.Dazai, ReChiba, Phys. hey. 91,1024 
‘ 0.57 (1953). 
1.34 
EsHjalmar, H.Slatis, Arkiv Fysik 4, 323(1952). 
T.CeEngeldery Physe Reve 259 (1953)- 
Na Neutron resonance (ev) E,=1 ev to 10 kev " 1.3679 ni " 
2.7535 +0.0010 
Es«ReHOdgson, E.MsBowey, Proc. Phys 
Soce 65A, 992(1953). A.Wedgran, D.eLind, Arkiv Fysik 177(1952). 
na?! 27° Na (<70=Mevy) 2.753 t 0.005 pair s 
x 20 25 
B-B.Kinsey, G.eA.Bartholomew, Can. Us Phys. 31,537 
FeleBoley, lowa State Coll. Ue Sci. 27, 1291195 (1953) 
Levels Ne(Dep') Ne to 4.4 y (1-38) E2 s1 
pe (2.76) E2 
4.20 5.04 5.58 SeDeBloom, Phys. Rev. 88, 312(1952); 87, 
4.31 5. 50 6.48 236A(1952); 87, 181(1952). 
4-48 5.83 y (1.38) .,,° 10°? sl 
WeHaebderli, A.sGalonsky, E-Goldberg, ReDouglas, (2.78) 8x10 Ee 
PhySe Reve 91, 439A; 91, 439A (1953). KeSiegbahn, Arkiv Fysik 4, 485(1552). 
al — Levels (4 P) ppl 
11 11 0.06 D, fits spectral sh 
B.T.Wright, Phys. Rev. 90,159;89,902A(1953). 0.564 3.582 3.929 
1.341 3.623 4.184 
1.844 3.648 4.202 
€, /B* = 0.09 Bry sein pe 1.884 3.738 4.219 
2.464 3.850 4.558 
ReHeMiller, ReSherr, Phys. Rev. 92, 848A (1953). 2.561 
AsSperduto, WeW.Buechner, Phys. Reve. 88, 574 
(1.28) a=7x107§ (1992). 
GeHinman, 0.Brower, R.Leamer, Phys. Rev. 
90,370A(1953)- Capture y's Na*)(n,y) 2 crystal scins 
sot 0.48 5tT 1.66 
na23 Level Na?3 (pyp") =1.46 EA 18f 
11 12 0.439 P 10T 1.34 24t 2.53 


TPhotons per 100 n captures 
OedeDonahue, KeWeJones, MeTeMCEllistrem, H.T. 


Richards, Phys. Rev. 89, 824(1943). UeTeBrald, Phys. Rev. 90,355A(1953); verbal report. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Capture y's Na?3 sl pe» Cpt 
0.877 30f 2.52 
20t ‘1.75 

{Photons per 100 n captures 


HeTeMOtz, Phys. 90,355A(1953); verbal report. 


Neutron resonances 
12 resonances, J's 


E = 0.12 to 1 


PsH.Stelson, WeMePreston, Phys. Rev. 88, 1354 
(1952). 


Capture y's Mg (nsy) 
1.07? 


2.8 


2 cryst scin 


TeH.Braid, Phys. Rev. 91, 442A(1953)3; verbal 
report. 


Levels Mg (D»p’) E =8 8 
3.54 
4.71 
5.03 


HedeHausman, AsJeAllen, JeSeArtnhur, ReS.Bender, 
CodemMcDole, Phys. Rev. 88, 129611952). 


Resonance Na?3 (p,ary) 

(1.63yXG) 1.255 J = 1+ s scin 
NO g.S. a's observed 

JeSeed, Phil. Mage 44, 921 (1953). 

Level Mg (n,n’y) E, = 205 

1.365 scin 

R.BeDay, Phys. Rev. 89, 908411953). 

Level ME E, = 2.41 EA 


1.371 +0.002 


DedeDOnahue, KeWeJones, MeTeMCEIlistrem, H.T. 
Richards, Phys. Reve 89, 824(195}3). 


(d,d") 
(1.38) 


Level 
d,d’ (6) 


From theory of Huby and Newns analogous to 
Butler stripping theory 


ReHuby, H.C.Newns, Phil. Mags. 42, 1442 (1951)3 
C.T.Young, Nature 164,1000(1949). 


Levels ME(D»D’) Al(Dea) E =8 s 
1.38 

4.13 

4.24 

ZeSe a Broup not observed 


HeJeHausman, AeJeAllen, R.SeBender, 
CeodeMcDole, PhySe Reve. 88, 1296(1952). 


7 ‘ 4 

Level Mg (ny ry) 14 scin 
n'y 

y 1.44 

ReEoGarrett, FeleHereford, BeWeSloope, Phys. Reve 

J1, 441A (1953); verbal report. 


26 


17 
Capture Y's * 0.305 scin 
2et 1.38 <st 5:8 
<at 2012 <2t 6.2 
24 t 2.88? 20 6.8 
~3.6 7.5 
4.2 11 tT 10. 
H.Casson, Phys. Reve 87, 215A(1952); 89, 809 
(1953). 
24 
Levels (d»p) E,=8 pe 
6.2t (0.58) 12, =0 
6.2t (0.98) £0 
(1.61) isotropic 
5.5¢ (1.96) #2 
(2.7) =0 
(3.40) 
4.62 
5.05 
5.49 
6.40 


UeReHOlt, TeNeMarsham, Proc. Phys. Soce 66A, 258 
(1983). 


Levels Mg (Ds DP’) E =8 s 
0.61 2.76 complex ? 
1.62 3.41 
1.98 3.91 
2.56 


HeJeHausman, -AsJeAllen, JeSeArthur, ReS.Bender, 
CedueMcDole, Phys. Reve 88, 1296(1952). 


Capture Y's Mg(n,¥Y) pair s 
3.918 
3.6T 6.358 


Assignment by agreement with d,p results 
+ Photons per 100 n captures in Mg 
Other lines not remeasured 


8.8. Kinsey, GeAeBartholomew, Can. 
901 (1953). 


Je Physe 31, 


Levels (dyp) E, =8 pe 
d,p(@) ~2 + 


(4.35) 

(6.15) 
7.29 
8.28 


UeReHOlt, TeNeMarsham, Proce Phys. Soc. 66A, 258 
(1953). 


Na’? (a, p) E 
0.40 
1.72 
2.72 


EeHjalmar, H.eSlatis, Arkiv Fysik 4, 323(1952). 


Levels 


Levels (Do PD) 
1.83 


2.96 


HeJeHausman, AsJeAl len, JsSeArthur, 
CouemcDole, Phys. Reve 88, 1296(1952). 


4 
4 
12 14 4 
13 (1.83) 4, =0(60%), 2(408) 
(2.07) 120 3 
6.1 (3.97) =0 
| 3.3 t 1, =0 
| 
| 
| 
| 


27 


15 


12 


16 
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Levels Na?3 (ay py) py scin 
y's 12 16 
1.83 1.83 
2.97 (2.97) (1+) 1.83 (6+) 
3.97 2.14 (3.97) (vw) 1.83 
4.35 1.38 1.14 1.83 
Presence of 0.44 level in doubt 
JUeEeMayy 8ePeFoster, Phys. Reve 90,243; 1,370A 
(193). 
T 9.39" +0.03 Mg (pile n) 
Counted with 6 electroscope 
KeJeBobin, E.sEsLockett, quoted by E-E.Lockett, 
ReHeThomas, Nucleonics ll, Noe 3, 
T 9.45" +0.03 Me (pile n) 
Counted with £ electroscope 
BeWeSargent, LeYaffe, AePeGray, Cane Je Phys. 
31, 235(1953). 
T 9.51+ 0.03 
B- 41.4% 1.59 
58.2% 1.75 
0.4% 2.6 
0.84 “ spe scin 
1.02 
(1.598) (1.02y) (1.788) (0.84y) scin 
NO VY (< 0.5%) 
H.Daniel, L.Koester, Th. Mayer-Kuckuk, Z.Naturf. 
BA, 447 (1953). 
Levels p) E,=8 pe 
d,p(e)2.8 1, =0 
4.6' (0.99) =2 4124 
3.50 
UeReHOlt, TeNeMarsham, Proce Phys. Soc. 664A, 
258 (1953). 
Capture Y Mg (ny) pair s 
13t 6.440 
Assignment by agreement with d,p results 
+Photons per 100 n captures in Mg?® ai25 
Other lines not remeasured 13 12 
B.B.Kinsey, GeAeBartholomew,Cane Je Phys. 31, 901 
(1953). 
20.8" S1,K(420-Mev p) 
Ya 0.42 F-K plot linear chem; sl 


No other 4(<10%) 


LeMarquez, Physe Reve 90, 330 (1953). 


T 22.1 $1(350-Mev p) 
2.3"Al chem 
B 0.3 a 


Several y's up to 2.6 scin 


UeWeJones, T.ePeKOhman, PhySe Reve 90, 49411953). 


21.48 Me (56-Mev a) 
0.39 a 
70+ 0.032 ax<i scin 


+Photons per 100 Me? *decays 


A.HeWapstra, AwL.eveenendaal, Phys. Reve 91, 42 
(1953) 


21.3" p2.3"Al Me(39=Mev a) 


81(<100-Mev y) chem 


ReKeSheline, NeReyonnson, Phys. Reve 89, 520(19531. 


T 21.25 D 2.37Al chem 
B- ~0.4 C1(340-Mev p) chem 
0.027 pe 


Other y's in agreement with Sheline, Johnson 


MeLindner, Phys. Rev. 91, 642; 89, 1150 (1953). 


21.8" 2.3"Al Mg(t,p) chem 
0.391 scin 
} 


E-lwersen, W.S.Koski, F.Rasetti, Phys. Rev. 91 | 
1229 (1953). 


0.40 Mg(39-Meva) a 
0.03 chem scin 
30+ 0.40 
28+ 0.95 
71+ 1.35 
ReKeSheliney NeRedvonnsony PhySe Reve 90, 325, 
(1953). 
2.10° Mz (20=Mev p) 
2.9 scin 
4.3 
5.3 
NeWeGlass, LeKevensen, UeReRichardson, Phys. Reve 
90, 320 &2) 
T 7.6° Me?" (0.418-Mev p) | 


WeM.Jones, S.E.Hunt, Nature 172, 
460 (1953). 


(dyn) 
ZeSe 22 
0.45 =0 
0.95 =1ore2 | 


Levels 
d,n(4) 


E, = 3-97 ppl 


1.81 
1.94 2 | 
2.51 
2.70 
2.92? 
3.09 


E-Goldberg, Phys. Rev. 88, 159A(1952); 89, 760 


(1953). 


18 
} 
12 #14 
: 
| 
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) Capture y's Mg (Dey) =0.27 scin ai28 T 2.27" + 0.02 al(pile n) 
a | = rah 43 9 Counted 5 samples each for 5 half-lives 
cin ot 2.35 ReMeBartholomew, FeBrown, WeDeHowell,y WeRede 
Shoreyy LeYaffe, Cane ue PhySe 31,714(1953). 
No higher energy Y's observed 
PhySe Reve 87, 215A(1952); 89, 809 [- 2.85 a 21" Mg chem sl 
F-K plot linear 
LeMarquez, Physe Reve 90,330 (1953)- 
Resonance Me? (psy) Al?9 EA 
a) 0.4180+0.0005 = 0.0040 1.78 Me 
hem absolute measurement 
195316 SeEeHunt, WeMevones, Physe Reve 89,1283(1953). ReKeSheline, PhySe ReVe 90, 326511953) 
aizé (0.392-Mev p) Levels A127 (dyp) E,~8 
chem x3 veleWeChurchill, W.M.Jones, S.E.Hunt, Nature 172, d,p(é@) 
460 (1953). ZeSe doublet 0 
(1.0) (10%) » 2 (908) 
q +0. 149 I TeNeMarsham, Proce Phys. Soc. 65A, 763 
952). 
13 14 He Lew, GeWessely Physe Reve 90, 1 (1953). 
Levels Al (dsp) Ey=2.1 s ppl 
| Levels Al(n,n’) E,=2-4 scin 0.031 2.652 3.873 4.734 5.372 
0.35? 0.974 2.980 3.900 4.759 5.435 
~0.9 1.015 3.006 3.932 4.837 5.735 
MevsPoole, Phil. Mag. 43, 106011952). 1.367 3.291 4.031 4.898 5.755 
| 1.625 3.342 4.115 4.988 5.792 
2.137 3.458 4.238 5.007 5.855 
Level Al (D»p") E, =2.31 EA 2.198 3.532 4.307 5.128 6.011 
0. 843 2.268 3.587 4.457 5.156 6.190 
DeJsDonahue, KeWedones, 2.484 3.665 4.512 5.169 6.307 
Richards, Phys. Reve 89, 824(19%3). 2.578 3.695 4.686 5.182 
Relative intensities given 
Levels Al(n,n’y) E,=2-5 scin 
HeAsEnge, WeWeBuecnner, A.Sperduto, Phys. Rev. 
Y 0.843 88, 96311952). 
1.018 
2.20 
ai29 1.28 scin 
ReBeCayy Phys. Reve. 89, 908A(1953). 13 16 ist 2.43 
NO 2.04Y (<4) 
H.Roderick, O.Lonsjo, W.E.Me erhof, Phys. Rev. 
Levels Al 14 scin y yS+ Rev 
0.817 n'y 
1.03 
2.34 Si Relative abundances SiF,; ms 
ReE.Garrett, FeleHereford, BeWeSloope, PhysSe Reve A 28 29 30 
91,441 (1953); verbal report. 92.18 4.71 3.12 
JeHeReynolds, PhySe Reve 90,1047 (1953). 
Resonances EA 27 
D) Si T S1(<25-Mev 
| 14 13 
0.3148+0.0005 0-004 ReGeSummers=Gill, ReNeHaslam, LeKatz, Cane uWPhys. 
0.3385 0.0005 0.002 31,70 (1953). 
0.3894+0.0005 0. 
0.436520.0004 0.004 si28 resonances Al?’ (p,a)mg?* ai?’ 
(A127?) 0.484 40-0010 0.010 
absolute measurement 0.503 1.3 s 
*Assignment from Tangen who found no /+ 0.630 1.1 E,= 0.40 to 0.75 
| SeEsHunty WeMovores, Phys. Reve 89,1283(1953). 0.677 <0.3 
0.728 4.2 
Capture y's Mz (Dey) 0.336 scin 0.733 <0.2 
25t 2.8 +(yleld a's to Mg**g.s.)/(yleld ~12.1 E, to 
45t 5.8 
JeGeRutherglen, R.D.Smith, Proc. Phys. SOce 66A, 
HeCasson, Phys. Reve 87, 215A(1952)5 69, 809(1953)- 80011953). 


: 
oe 
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Capture y's = 0-325, 0.404 
12t 1.81 + 7.1 sein 
+ ~14 
12 2.82 7.5 
t [4-65 
5.0 


H.Casson, Phys. Reve 87, 215A(1952); 89, 809 
(1953). 


Resonances a1?" 8178 EA 
0.226+C.0015 0.001 
0.294 1+0.0005 <0.001 
0.3256+0.0004 <0.001 
0.4047+0.0004 0.0007 


0.4385+0.0005 <O. 
0.5040t0.0008 0.0CC7 
absolute measurements 


Cc 
Pa 


SeEsHUNt, WeMedones, PhysSe Reve 89,1283(1953). 


Resonances Mg?*(ayp)Al2? A127 Mg24 
Same $i°° levels observed in both reactions 
Resonances Mg?* (aya) E,=2.7 to 3.4 


$eGeKaufmann, GeGoldberg, LeJsKoester, FeP.Moor= 
ing, Phys. Rev. 88, 673(1962). 


Levels Si E, = 14.3 
d,p(é@) ZeSe #0 
(1.29) =2 


CoFeBlack, Phys. Revs 90,381A(1953). 


Levels *S1 (dsp) E.= 8.21 ape 
dy p () dor 

Ges 0 a2 

(1.278) 2 6.2 

(2,027) 2 24 

(2.428) * 0.7 

(3.070) 2 1.2 

(3.623) 3 4.0 

(4.934) 1 55 

(6.380) 1 32 


tmb/sterad at maximum of angular distribution 
xanguler distribution 1 


JeReHolt, TeHeMarsham, Proce Physe Soce 664,467 
(1983); Physe Reve 89,665(1953) 


Capture y's Si(nyy) 2 cryst scin 


1.26 
2.13 


T.H.Braid, Phys. Reve 91, 442A(1953); 
verbal report. 


Resonances Mg(a,n)Si E,* 5.3 a 
4.6 


4.8 
Excitation function given 


UeNagy, Acta Physica Acade Scie Hunge 3,15(194§3). 


Levels Si (d,p) E,= a pe 
(6) (5.07) =0 
(5.50) + or 2 


UeReHOlt, TeNeMarSham, Procy Physe Soce 664,467 
(1993). 


+ 2.62" 


fe 1.48 a 


AeWennerblom, K.eEsZimen, EsEhn, Svensk Kem. Tid, 
63, 207(1951). 


2.62" P(d,2p) chem; ic 


Leu.de Vries, FeTeHeVeringa, UeClay, Koninkl. Ned, 
Akade Wetenschape, Proce 303(1952). 


Levels S1(d»p) a pe 
(0.757) =0 
(1.699) 2 =O or 2 


UeReHolt, TeNeMarsham, Proce PhySe 664,467 
(1953). 


<4x10°°% of natural silicon 
No B's observed, (ny¥) 
Assumed = 0.05 


a 


AeTurkevich, A.eTompkins, Pnyse Reve D,247(1953) 


T ~700%" _p) chen 
PD 14.3° P a 
No y a 
“assuming o[Cl(p,a2p)S1?*] = 


MeLindner, Phys. Reve 91,642; 89,1150(1952). 


T 0.28" Si (20=Mev p) 

scin 

y 7 

NO a (< 10% of vy) 

NeWeGlass, LeKevenseny UeReRIChardson, PhySe Reve 

90, 320 (1953). 

4. 45S 3178 (2,.8-mev 4) 

¥ 0.5% (1.28) scin 
2.5% (2.43) 


(1.28Y) (0.5114) (2.43Y) (0.5117) 
NO 0.39, 0.76, 1.15, Or 2.04Y 


H.Roderick, O.LoOnsjo, W.E.Meyerhof, Phys. Rev. 
90, 371A(1953). 


3.9 S1(6=Mev d)scin 
MeNanhmias, TeYuaSa, Compte rend. 236,2399(198%3). 
T 2.82" Al (a,n) 


KeBaskova, A.Kudriavtseva, Zhur. Ekspti’ i 
Teoret. Fiz. 23, 4$83(1952). 


Neutron resonances  P(n,p)2.6"S1 
2.05 to 3.25 
2.25 2.55 2.87 3.15 
2.37 2.70 3.027 3.22 


I.Nilsson, Trans. Chalmers Unive Technol., 
Gothenburg No. 125(1952). 


14.50% + 0.04 P(pile n) 
Counted for 5 half-lives with / electro- 
scope 

No estimate of P?} contamination given 


E.E~Lockett, ReHe-Thomas, Nucleonics No. 3 
14(1953).- 


20 
3i28 | 
5i3!? 
14 18 | 
| 
| 
3i29 | 
p28 
18 13 | 
p29 
15 14 
— 
;29? 
si p30 
14 15 
15 15 
32 | 
P 
$i 30 15 17 
| 


pe 


le 


p33 
15 18 


332 
16 16 
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E, = 0.694 + 0.025 


JeM.Brabant, L.W.Cochran, R.«S.Caswell, Phys. Rev. 
90, 340A(1953). 


ie and 477 counter 332 
16 16 


(H, = 1600) < 107 8 
GeWeMcClure, PhysSe Reve 91, 483A (1953). 
533 
No nuclear E,* 0.05=-0.9(<107 *) scin 16 17 
From agreement between measured and theoret- 
ical bremsstrahlung spectra 
M.Goodrich, J.S.Levinger, W.ePayne, Phys. Rev. 91, 
1225 (1953). 
Continuous y spectrum scin 
Y(E, > 0.09) 0.0023 
P.Bolgiano, LeMadansky, F.eRasetti, Phys. Rev. 
89, 679(1953). 
Levels p3+(d,p) E,= 14.3 
d,p(e) ZeSe =2 
~1.2 
C.F.Black, Phys. Revs. 90, 371A(1953); verbal 
report. 
Levels (dyp) E,=7.8 pe 
dy p (4) BeSe 
(0.08) t= 
(0.52) % =O(22%), 2(78%) 
(1.16) =0(33%), 2(67%) 
(1.3) L = O0(57%)» 2(43%) 
JeSeKing, E.H.eBeach, Phys. Rev. 90, 381A(1953)5 
verbal report. 
Capture y's p32 (ny) 2 crystal scins 
37T 0.51 
17T 1.13 
4it 2.19 
TPhotons per 100 n captures 
JeTeBraid, Phys. Reve 90,355A(1953)3; verbal report. 
T 25 333 (n, p) chem 
0.246 a 
T.eWestermark, Physe Reve. 88, §73(1952). 
Level S(nyn'y) E.=2.5 scin 
y 2.23 
R-BeDay,y Phys. Reve 389, 908A(1953). 
Level S(n n'y) E.= 14 scin 
2.32 ¢1 32 
ReEseGarrett, Feletereford, BeWeSioope, PhyS. Reve 
1, 441A (1953); verbal report. 
2.25 4.50 5.04 
3.81 4.74 5.83 
4, 
82 33 
JveCeArthur, AedeAllen, ReSeBender, HeJeHausman, 1? 16 


CodeMcDole, Phys. Reve 88, 129111952); 87, 2374 


(1952) 


2 


Resonances p>! (pyy) E,* 1603 to 261 
Dey 1.17 scin 
1.27 weet 


1.99 “J*#1- 


E.B.Paul, Phys. Rev. 92, 852 W (1953). 


q -0.050 


HeGeDehmelt, Phys. Reve 91, 313 (1953) 


S; quad res 


Levels 8 (d,p) E, = 14.3 
dy p (9) 
(0.79) =0 


C.FeBlack, Phys. Reve 90,381A(1953)- 


Levels s?? (dsp) E,= 818 a pe 

a,p(9) 
GS 2 
0.85 0 39 
1.86 * 0.8 
1.3 
2.99 3 14 
3.26 1 
3.91 — 1.5 
15 
4.89 1 904 
5.72 1 100 
6.48** Land2 41 
7.44 
7.83 


+ Relative at maximum of angular distribution 
* ANgular distribution isotropic 
** Level is a doublet 


UeReHolt. TeNeMarsham, Proce PhySe SOCe 


66A, 467 (1953)5 Physe Reve 89, 665(1993)- 
4 
Level (nya) E =2.15 to 4.40 
+ pe 


Bede TOppel, SeD-Bloom, Phys. Reve 473A(1953) 


Capture y's 2 crystal scins 
eot 0.84 
~1.52 
40T 2.34 


TPhotons per 100 n captures 


JeTeBraid, Phys. Reve 90,355A(1953)3 verbal report. 


0.306° S (20=Mev p) 
scin 
4.8 
No a (< 10% of y) 


NeWeGlass, LeKevensen, UeReRichardson, Physe Reve 
90, 320 (1953). 


B+ 4.2 S(6-Mev d) 


McNahmias, TeYuaSa, Compte rende 236, 2399( 


a 15 17 
de 
| 
1c 
Ned. 
| 
| 
{ 
| 
| 
hem 
a 
134) | 
| 
n 
| 
1 
| 
| scin 


22 


17 


17 


135 
18 


19 
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Levels 
d,n(@) 
0.76 <0 

~1.89 
2.84 
4.22 t 


ReMiddleton, C.T.Tai, Proce Phys. 
Soc. 66A, 95(1953). 


$3? (p»p)s?? 


1.90 J=3/2- 
2.31 J=1/2- 


Resonances 
De (A) 


1.0 to 2.8 


< 0.025 
0.06 


AeJeFerguson, HeE.Gove, PhySe Reve 91,439A(1953). 
18 19 


NeFeRamsey, Phys. Rev. 88, 1911952). 


y IT 0.145 a= 0.16 MB 
(0.145y) /B+ = 0.45 


P.Stahelin, P.Preiswerk, Nuovo Cim. 10, 1219(1953)- 
WeArber, P.Stahelin, Helv. Phys. Acta 26,433(1953)- 


scin 


< - 
Cl (€32-Mev 


1.455 Cl (<32=Mev 
(1.5°C1) /o(33"Cl) = ~1.7 to E.<32 atl 
4.45 assigned to this activity 

Conclude 4.45 B* 1s 0+» 0+ (log ft = 3.4) 


P.Stahelin, PePrelswerk, Nuovo Cim. 10,1219(1953). 
WeArber, P.Stahelin, Helv. Phys. Acta 26,433(1953). K 


0.82111 I 
= 1.01481 + 0.00005 
= 1.20128 + 0.00006 
LiCl, RbCl 


Y.Ting, DeWilliams, Phys. Reve. 89, §95(1953). 


Level 
d,p(e) 


C1(d,p) E, =6.9 


é 19 21 
=2 


UeSeKingy WeCeParkinson, Phys. Reve 88, 141(1952). 


Capture Y's Cl 2 crystal scins 
0.48 1.85 
0.75 2.15 
1.14 2.84 


JeTeBraid, Phys. Rev. 90,355A(1953); verbal report. 


Capture y's Cl(n,¥) 2cryst scins 
35t 0.70 14+ 2.40 
29t 1.12 10t 2.68 
19t 1.77 23t 3.71 
2.03 4.67 


WeAsReardon, ReWeKrone, ReStump, Phys. Reve 91, 
3343 (1953 


Capture y's Cl(n,y) scin 
0.784 2.00 
1.15 6.2 
1.59 7.7 


BeHamermesh, VeHummel, Phys. Reve 88, 91611952). 


S (dyn) E.=8 ppl 
=2 17 20 


0.68352 I 
v(C137)/v (Rb83) = 0.84477 + 0.00005 
LiCl, RbCl 


YeTing, DeWilliams, Phys. Reve 89, §95(1953). 


Neutron resonances (Mev) to il 
0.58 
0.60 
0.74 3.5 


JseBeGuernsey, C.Goodman, Phys. Reve 91,440A(19538 
verbal reporte 


T 32° 
0.815 


dis 


(pile n) 
scina 
continuous y endpoint 


CoE.Anderson, GeWeWheeler, WeWeWatson, Phys. Rev. 
90, 606 (1953). 


variation of >300% for various 
pitchblende ores suggests a’ formation by 
a's or fission n's 


Fleming, HeGeThodey PhySe Reve 90,857(1953)0 
-9s 
y 1.3) 7 = 6.6x10 Ly 


TeCeEngelder, Physe Reve W, 249 (1953). 


Capture y's K(nyy) 2 cryst scin 
0.77 2.03 (K*°) 
1.19 (K*?) 2.80 
1.61 “8.45 


Assignments from agreement with d,p results 


T.H.Braid, Phys. Rew. 91, 442A (1953). 


fe) 1.440.1 AI = 4, yes shape 
liquid argon ic 


JeHeMarshall, Phys. Reve 91, 905; 90, 371A(1953). 


€/ = 0.060+0.006 
5 samples. 
uraninites. 


ms of argon 
Ages from Pb ratios of nearby 


Assumed 7, 1228x109 


ReDeRussell, HeA.Shillibeer, R»M.Barquhar, A.K. 
Mousuf, Phys. Rev. 91, 1223(1953); A.K.Mousuf, 
PhySe Rev. 88, 150 (1952). 


y's/sec/gm K = 3.6310.10 ic 


P.ReJeBurch, Nature 172, 261 (1953). 


AM(K*°~ Ca*®) = 1.30 +0.07 Mev ms 
Am(K*°. a*°) = 1.49+0.07 Mev 


WeHeJONNSON, Phys. Reve 88, 1213(1942). 


Levels K (dy Dp) 
0.032 s 
0.800 


0.893 


W.W.Buechner, A.Sperduto, C.P.Browne, C.K.B80ckelman, 
Phys. Reve 91, 1502 (1953). 


| 
| 
| 
| 
| 
| 
| 
| 


19 21 


#0? 


19 22 


19 22 


19 23 


Ca 
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Capture y's K (Nyy) pair s cad 
4+ 4.39 4 +t 5.66 20 20 
3t 5.06 6.7 5.74 
2+ 5.18 1.3t 6.994 
5.38 3.5t 
2.5t 5.50 
Assignment from agreement with d,p results 
and intensities 
*Intensity indicates goes to 0.032 level 
+Photons per 100 n captures in K 
GeA.Bartholomew, B.B.Kinsey, Phys. 31, 
927 (1953). Ca 
20 21 
Capture y's scin 
6.0 
8.2 
BeHamermesh, VeHummel, Phys. Reve 88, 91611952). 
Capture y's K*° (n,y) pair s 
0.10 8.45 enriched K*°, 0.022% 
9.39 
+Photons per 100 n capture in K 
G-A.Bartholomew, B.8.Kinsey, Can Je Phys. 31, 927 
(1953). 
I 2 M 
1.487 
AF=+ 1, Am=+1 transitions studied 
(K+?) Ov (K39) = 1258.9/461.75 
=0.391 
E-HeBellamy, KeF.Smith, Phil. Mage 44, 33(1953). cat!? 
20 21 
T 12.516"4+0.007 K(pile n) tc 
P.ReveBurch, Nature 172, 361 (1953). 
12.44" + 0.08 K(pile n) chem 
y 20% 1.51 scin, ic 
No other y observed 
BeKahn, WeSelyon, Phys. Rev. 91, 121211953). 
20 28 
Capture y's K (Nyy) pair s 

6.31? 

7.34 cat? 
Assignment from agreement with d,p results rue 
+Photons per 100 n captures in K ; 
Bartholomew, B.B.Kinsey, Cane Je Phys. 31, 927 
(1953). 

Capture y Ca (nyy) 2 cryst scin 29 28 
1.93 

T.H.Braid, Phys. Reve 91, 442A(1953). 

s 41 
T 1.00 Ca(< 25=Mev Y) se 

21 20 

ReNeHeMaslam, Le Katz, Cane 
Phys. 31, 70 (1953). 

s 43 
T 1.00 Ca(< 30-Mev yy) Sc 
jou 6.7 a 21 22 


R.eBraams, ColeSmith, Phys. Reve 90, 998 (1953). 


23 


Levels Ca(DeP") E,=6.92 to 8.15 
3.35 3.90 s 
3.71 4.49 


CeMeBraams, CoKeBockelman, CoPeBrowne, WoW. 
Buechner, PhysSe Reve9l, 474A (1953) ;verbdal report. 


Level Ca(DeP’) a 


3.8 


UeAsHarvey, Phys. Rev. 88, 162A(1952). 


Levels Ca(p,p') E, = 143 
dy BeSe 1 =3 
(1.95) =1 
C.FeBlack, Phys. Revs 90,381A(1953); verbal 
reporte 
Levels Ca (d,p) E,= 8.13 ppl 
dy p (8) do / 
3 3.8 
1.9 1 23 
2.42 1 10 
2.9 
3.6 
3.96 2ori 6 2 
4.76 72 
5.72 2 7.8 


+mb/sterad at maximum of angular distribution 


UeReHOlt, TeNeMarsnam, Proce Physe Soce 66A,565 


(1953). 

Capture y's Ca (Nyy) scin 
6.8 
8.2 


B.Hamermesh, VeHummel, Phys. Reve 88, 916(1952.. 


I 7/2 I 
-1.3157 


CeDeveffries, Phys. Reve 90, 1130 (1953). 


T 164° Ca(pile n) 

CoFeGeDelaney, UsHedePoole, Phys. Rev. 89, §29 

(1953). 

T 4.89 
p 3.4°Sc Ca(th n) 
fon chem 


LeGeCook, KeDeShafer, PhySe Reve 90,1121(1953). 


y 
> 


T ppl 


Assuming decay energy 22 Mev 


UeHeFremlin, M.C.Walters, Proc. Phys. Soc. 65A, 
911(195§2). 


T 0.873° Ca(30=-Mev p) scin 4 
WeM.Martin, SeWeBreckon, Can. Us Phys. 30, 643 

(1952) 

T 3.955 Ca(™Mev p) chem 


JeEeDuval, MeHeKurbatovy, Cheme Soc. 75, 
2246 (1953). 


| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ca39 | 
20 19 | 
| 
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21 22 
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T 3.9% 

b*(te) 28% 0.77 8 
726 

0.375 Ss pe” 


Weak 1.15) probably in Sc** 
Ca*3(7=Mev p), Ca(20-Mev a) chem 


UeReHaskins, JeEeDuval, LeSeCheng, 
Phys. Reve 88, 876(1952). 


& 0.357 
F-K plot linear to 0.12 


Y.Yoshizawa, Js Phys. Soc. Japan 8, 435 (1952). 


B 0.22% 1.25 F=K plot not linear s 


FeteSchmidt, GeleKeister, Physe Reve 91, 483A 
(1953). 
Bo £0.1% <1.2 Sr 
y (0-88) az=1.9x10-* 

(1.11) 0.88 x107" 


JeAeWnalen, F.TePorter, C.S.Cook, Phys. Rev. 
89, 902411953). 


Yy (0.88) 
(1.621) 


By 
T< pHs by 


SeKoicki, ReBallini, ReChaminade, Compt. rend. 
236, 1156511983). 


y 0.885 
1.119 


TeLindquist, Arkiv Fysik 6, 123(1953). 


Sec (pile n) 
sm™N2 pe 


No delayed Yy (7 < 1.5x1079S) 


CoEswhittle, F.T»Porter, Physe Revs 90,498(1953). 


sc? (dyp) 
ZeSe ? 


Level Ey = 7-8 pe 
dy p (9) (< 15%) 3(>852) 


JeSKing, E.H.Beach, Phys. Rev. 


90, 381A(1953);5 
verbal report. 


(nsy) 
0.152 
0.220 
7-9 possible lines 
No crossover of 0.152 and 0.220 y's observed 


Capture y's scin 


BeHamermesh, V.eHummel, Phys. Reve 88, 91611952). 


Capture y's se*5 (nyy) pair s 
6.35 st 8.18 
2.5+ 6.88 8.31 
o.7* 7.15 25° 8.54 
i+ 8.85 


tphotons per 100 n Captures 


GeAeBartholomew, B.B-eKinsey, Phys. Reve. 89, 386 
(1953). 


0.435 (10-Mev d) 
0.622 sl 


Sc(pile n) s7 


22 


25 


47 


Tit? 


y 0.185 sein 


(0.446) (Y) (Y) 


LeSeCheng, MeLePool, Physe Reve: 97,396 (19% 

3.44 a’7—MeV p) cl 
UeEeDuval, MeHeKurbatov, ve Ame Cham. SOCe > 
11982), 

C98) cin 

100T 1.05 

100t Le: 
From comparison with No 22) 


MedeSterk, AsHeWapstra, ReEoWeKropveld, Physica 
19, 125 1982). 


y 0.99 
™~100T 1.32 
No 2.29 (<0.!T) 


scin pe~ 


MoMoMiller, Phys. Reve 88, 516(1952). 
Relative abundances TiCl,; ms 


A 46 47 48 49 50 
7.87 7.25 73.9 5.56 5.43 


H.C.Mattraw, CeFePachucki, AECU = 190311952); 
NSA 6, 2526(1952). 


Capture y's Ti 2 crystal scins 
033 
~100T 1.4 


TPhotons per 100 n captures 


JeT.Braid, Phys. Reve 90,355A(1953); verbal report 


Capture ‘y's Ti (nyy) 
1.38 
5.0 


6.5-7.0 


scin 


BeHamermesh, VeHummel, Phys. Rev. 88, 916(1952). 


Capture Ti(n,¥y) 

1.4 4.67 
jsotopic assignment uncertain 
Photons per 100 n Captures 


pair s 


B.8.Kinsey, GeA.Bartholomew, Phys. Rev. 89, 375 
(1953). 


I 5/2 Ch, I 
-0.7866 
v sv (C135) = 0.57493 + 0.00006 


C-D.dveffries, Phys. Revs. 92,1096A(1953). 


Levels (a, p) 82. pe 
10T 
34T 1.40 sot 3.70 
13T 2.39 50T 4.18 


32T 2.64 


G.F.Pieper, Phys. Rave 88, 1299(1952). 


| 
as 
| | 
— 
| 
Ti | 
| 
| 
| 
| 
| 
— 
| 
| 
| 
| 


7148? 
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Levels* 82.05% pe rid! 
.. gies isot 4.50 
1.33 isot ~4.9 

<soT 2.31 250T ~5.2 
100T 3.31 

*Longest range p group observed may go to 

first excited and not gs. 

GeFePieper, Physe Rev. 88, 1299(1952). 

Capture Ti(nyY) pair s 

1.5 7.38 
8.27 
Assignment assuming n binding = 11.63, 
9.39Y to 2.31f decay level 
photons per 100 n captures in Ti 

BeBeKinsey, GeAeBartholomew, Phys. Reve 89, 375 

(1953). 

I 7/2 I 

-1.102 

v(T1*?) v(c1?%) = 0.57508 t 0.00008 

CeDedeffries, Phys. Reve 92,1096A(1953). 

Levels (4,p) 98.90% Ti** pe 
1.35 ‘120T 3.41 
1.70 

GeFePieper, Phys. Rev. 88, 129911982). 

y 48 

Capture Ti(n,Y) pair s 23 25 

4.88 
5.5. 4.96 
5.65 
32, 6.412 
4 6.53 
6.756 (also T15°>) 


Assignment from agreement with d,p results: 


see also Ti 
+Photons per 100 n 


aptures in Tl 89, 375 


B.BeKinsey, G.A.Bartholomew, Phys. Rev. 


89, 375 (1953). 
Levels T1°9 (dyp) 77.27% pe 
10T 240T 4.88 
10T 1.58 190T 5.39 
<10T 3.0 330T 5.99 
240T 4.14 


GeF.Pieper, Phys. Reve 88, 1299(19§2). 


Capture y's T1i(ny¥) 


pair s 


6.756 (also 
0.8, 7.80 
0.2 9.19 


Assignment assuming n oinding= 10.8, 
9.19y to 1.58 d,p level 
+pnotons per 100 n captures in Ti 


BeBeKinsey, GeAeBartholomew, Phys. Reve 89, 375 
(1983). 


7 5.79" + 0.03 Ti(pile n) 
Counted for 8 half-lives in 6 electroscope 


BeWeSargent. L.Yaffe, AsP.Gray, Cane Ue Phys. 


31, 23511953). 


25 
T 5.9” 
Mass assignment confirmed by 
(20—Mev a), T15° (slow 
cr54 (fast n), (fast n) 
WeReHammond, DeNeKundu, MeLePool, PhySe Rev. 
90, 157(1953). 
b- 80% 1.9 v(n) Ti(d) chem; a,s 
20% 2.2 
Yy 0.32 scin 


(1.95) (0.32y) 


L.Koester, H.Maier-Leibnitz, T.Mayer-Kuckuk, 
K.Schmeiser, GeSchulze-Pillot, Phys. 133, 
31911952). 


Levels T1°°(dyp) 84.69% pe 
.15? 
10T ot 1.15 
at 0.6! 1.6? 


GeFePleper, Phys. Reve 88, 1299(1952). 


No long lived T152 activity from Ti(th n),ms 
Activity in Ti foil due to Ta?®?, chem 


W.eForsling, AeGhosh, Arkiv Fysik 4, 331(1951). 
0.405 T1(15=Mev p) 
B* ~6 scin bias 
WeMeMartin, SeWeBreckon, Cane de PhySe 30, 643 
(1952). 
16.49 
1.32) (0«99Y) I = 
PeMeyer, SeSchlieder, Ze Phys. 135, 119 (1953). 
+ 
~95t 0.69 (a,n) chem; s77 
~5T ~0.82 
Y (0.99) scin 
100T (1.32) 
(2.28) 
‘nc fa 


(* ..32Y) (0.99Y) NO(0.99Y) (2.2y) NO(1.32y) (2.27) 
yy(@) indicates I=4, 2, 0 
No ce’ between 0.070 and 0,12 


PeleRoggenkamp, CoHePruett, R«GeWilkinson, Phys. 
Reve 88, 1262(1982). 


y ~100T 0.99 scin 


1.32y) (0.99y) 


(1 e2y) 


£444 
Vevilys 
(0 

) 


MoMoMiller, Phys. Reve 88, §16(1952). 
0.98 scin 


1.33 
2.22 + 0010 


| 
22 26 
| 
| 
} 
| 
| 22 26 
| 
| 
| 
| 
| 
~100T 4.32 
| 1.77 2.29 
\ 
| E/is* = 0.486 
} 
| -5] 
TeCeEngelder, Physe Reve 90, 259 
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23 28 


23 28 
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as 23 29 


$-GeCohen, Bull. Research Councl! Israel 2, 195 
(1952). 


6 para 
JeMeBaker, BeBleaney, Proce Phys. Soc. 65A, 952 
(1942). 

I 6 pera 


C.Kikuchi, M.H.Sirvetz, V.W.Cohen, Phys. Rev. 
88, 14211952); 92, 109(1953). 


Cr 
I 7/2 para 
C.Kikuchi, M.H.Sirvetz, V.W.Cohen, Phys. Rev. 
88, 14211952); 92, 10911953). 
Levels 8 s 
0.33 2.43 3.83 
0.48 2.65 3.96 
1.16 4.90 
1.84 3.41 4.97 
2.22 3.58 
NO level at 0.267 by (psp) 
HedJeHausman, AsJeAllen, JsS.Arthur, 
CoUeMCDOle, Physe Reve 88, 129611952). 
Capture V(nyy) pair s 
0.3 7.67 
165, 7.83 
0.5 7.96 
Ey greater than vin binding 
y intensity implies o, (v9°) = 40 - 400 
Photons per 100 n captures in V 
GeAsBartholomew, 8.B8.Kinsey, Physe Rev. 89, 386 
(1953). 
16” V(pile n) 
Yy 0.059 0.85 1.76 scin 
0.096 1.00 2.33 Ng 
0.539 1.40 3.2 Cr 
0.74 24 25 
T.eWiedling, Phys- Revs 91, 767 (1953)- 
3.76"+ 0.02 (pile n) 
Counted for 5 half-lives in & electroscope 
BeWeSargent, LeYaffe, AeP.Gray, Can. Je Phys. 
31, 23511953). 
51 
cr 
Levels (d»p) E, = 7-8 pe 24 «27 
dy p() Bes. 1( 275%), 3( < 25%) 
(0.79) L,=1 
(1.6) =1 
UeSeKing, W.C.Parkinson, Phys. Rev. 89,1080; 
90, 318A(1953)- 
Capture V(nyY) + pair s 
2, 3.39 10 5.511 
3, (8.59 ot 5.744 crd2 
3) 3.73 3* 5.88 
257 6.508 
3, 4.45 0.7 6.62 
4.85 14* 6.868 
ot 7.154 


et 85.21 117 7.305 


+ 
Photons per 100 n captures in V 


B-BeKinsey, PhySe Reve. 89, 386 
(1953). 


Capture y's V(ny¥) scin 
5.3 6.8 
5.7 7.4 


B.Hamermesh, VeHummel, Phys. Reve 88, 916(1952). 


Levels Cr E, 8 s 
0.48 3.20 3.80 
0.8! 3.46 3.99 
2.69 3.51 4.07 
2.79 3.65 4.78 


HeJeHausman, AsJeAllen, JeSeArthur, ReSeBender, 
CouUeMcDole, Phys. Reve 88, 129611952). 


Capture Cr (nyy) pair s 
0.5 3.72 3.0 6.644 
0.6 4.83 0.6* 6.872 
5.26 2.6) 7.097 
2, 5.61 
1 6.00 0.2 7.54 
007) 6.12 002) 7.67 
0-9) 6.26 7 8.499 
0.3 6.358 


fsotopic assignment uncertain 
Photons per 100 n captures 


B.B.Kinsey, GeAeBartholomew, Phys. Rev. 89, 375 
(1953). 


Capture y's Cr (ny) scin 
0.880 8.0- 8.5 
5-6 8.5- 9.0 

Spectrum very complex at high energies 


B.Hamermesh, V.Hummel, Phys. Rev. 88, 916(1982). 


T1(40=Mev @) 
ist 0.73 chem sl 
35t 1.39 
sot 1.54 
Y 0.153 a, = 0.02 M1 ce; 
0.609 a, =< 4x pe~ 
NO 0.762 7 


BeCrasemann, H.T.Easterday, Physs Rev. 11 
(1953) 


Yy 0.330 pe 
No lower energy y 
AeL-Cockroft, quoted by $.C.Curran, Physica 18, 


1161(1953). 


21% (0.32) a, = 0.0015 Ml pc, scin 
No 0.267 Y 


DeMaeder, P.Preiswerk, A.Steinemann, Helve PhySe 
Acta 25, 461(1952). 


Level cr(n,n"y) E.= 3.7 1scin 
y 1.43 

Level also by n,n’ 

Assignment from agreement with mn°? decay 


M.A.Rothman, D.W.Kent, C.E.Mandeville, J.Franklin 
Inst. 256,278(1953)3 Phys. Reve 92,1097A(1953)- 


| 
| 

| 
| 

| 

| 

| 
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| 

| 

| 

| 

| 

| 
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Levels cr s 
1.45 24 30 
2.43 
2.99 

Assignment from agreement with mn>? decay 55 

cr 

HeJeHausman, AseJscAllen, JeSeArth R.S.Bend 

CoJeMeDole, Phys. Rev. 88, 129611952), 

I 3/2 para 

pl 0.58 

KeD.Bowers, Proce Phys. Soc. 65A, 86011952). 50 

wn 
25 25 

0.47362 Na, I 

v(cr>>) f(D) = 0.368204 0.00003 90% cr?? 

C.O.Jveffries, P.B8.Sogo, Phys. Reve 91,1286(1953). 55 

25 30 

~0.47351 I 

v (Cr?3) /v (N?*)=0.78226+0 600005 Na,Cro, 

FeAlder, KeHalbdach, Helve Physe Acta 26,426(1953h 

Level Cr(d»p) Ey = 14.3 

dyp (9) | 

CoFeBlack, Phys. Revs 90, 381A(1953). 

Levels cr’? (dyp) E,=10.2 ppl 
0.54 3.20 
0.97 3.65 
1.29 4.10 
2.66 


CoEsmcFarland, MeM.Bretscher, F.B.Shull, Phys. 
Rev. 89, 892A(1953). 


Capture y's Cr (ny) pair s 
3} 7.364 
8 7.929 


Assignment from agreement with d,p results; 
see also Cr 
¢Photons per 100 n captures in Cr 


8.B.Kinsey, G.A-Bartholomew, Phys. Rev. 89, 
375 (1983). 


23 a tracks from Fe(th n) E,~3d ppl 
Ue phySe radium 13, 333(1982). 
o<1079 ppl 


No reaction Fe (th n,o) 


H.Faraggi, Je phySe radium 14, 160(1953). 


T > 157 
BB 6x 10 ppl 
Assuming decay energy >2 Mev 


JeHeFremiin, m.CoWalters, Proc. Phys. Soc. 
911(195§2). 


Capture y's Cr (ny) pair s 
881 
7* 9.716 


Assignment from masses and * 0.835y; 


see also Cr 
7Photons per 100 n captures incr 


B.B.Kinsey, GeA.Bartholomew, Phys. Rev. 89, 
375 (1953). 


27 


Cr (nsy) 2 cryst scin 
0.83 see also Cr 


Capture y 


TeH.Brald, Phys. Rev. 91, 442A (1953). 


T 3.52" cr(n,y) M(n,p) chem 
B~ 2.85 a 
No Y (< 10%) 


AeFlammersfeld, WeHerr, Z. Naturforsch. Ta, 649 
(1952). 


0.285 
B* ~6.3 


WeMeMartin, SeWeBreckon, Cane Ue Phys. 30, 643 
(1952). 


Cr(17=Mev p) 
scin bias 


Q ~0.5 Mic 


AeJavan, GeSilvey. CeHeTownes, AeV-Grosse, 
Phys. Rev. 91, 222A(1953). 


0.13 2.27 3.05 
1.00 2.42 3.21 
1.30 2.59 3.31 
1.56 2.77 3.42 
1.91 2.85 3.64 


HeJeHausman, AeJeAllen, JUeSeArthur, R«S.Bender, 
CodUeMcDole, Phys. Reve. 88, 1296(1952). 


T 2.576" +0.002 Mn(th n) 
Counted for 11 half-lives 47 counter 


R.m.Bartholomew, W.FeMerritt, 
LeYaffe, Cane Je Chem 31, 204(1953). 


2.581" + 0.003 mn(pile n) 
Counted 2 samples each for 10 half=lives 
with automatic recording 6 electroscope 


R.M.Bartholomew, F.Brown, W.D.HOwell, W.eReJ.Shorey, 
L.Yaffe , Cane Je Phys. 31, 714% (1953). 


2.574" +0.003 mn(pile n) 
Counted for 4 half-lives with £ electroscope 


E-E.Lockett, ReHe Thomas, Nucleonics ll, NO. 3, 
1411953). 


(0.85) 7<gx107?$ ry 


TeCeEngelder, Phys. Reve 99, 259 (1983). 


=5.6x107" £1 $1 


=4.6x10 E2? pe™ 


100T 2.13 
pair 


H.Slatis, KeSiegbahn, Arkiv Fysik 4, 485(1952). 


Capture y's scin 
0.090 5.0 
0.190 7.2 


No crossover of 0.090 and 0.190 Y's observed 


B.Hamermesh, VeHummel, Phys. Rev. 88, 916(1952). 


Capture y's (ny) pair s 
it 3.82 0.3* 5.63 
it 4 10 it 5.77 


et = 4.24 5.91 


: 
sil 
| 
| 24 29 
| 
| 
| 
| 
| 
| 
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| 
| 
— 
| 
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| 
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Fe 


Fe°® 


29 
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1* 6.88 
et 4.72 0.6* 6.43 
et 5. 04 6.5* 7.048 
at 7.15 
4t 1e* 7.261 


tpnotons per 100 n captures 


GeAeBartholomew, B.B.eKinsey, Phys. Reve. 89, 386 
(1953). 


y's Fe (nyn'y) E,= 14 scin 
0.85 n'y 
1.29 
1.42 
2.1 


ReEeGarrett, FeleNereford, BeWeSloape, Physe Reve 
91, 441A (1953); verbal report. 


y's 


Fe (n n'y) scin 
3.3 n'y 
4.4 
5.8 
8.75 


Spectrum continuous below 3 Mev 


VeEsScherrer, ReTheus, W.ReFaust, Phys. Rev. 89, 
1268(1953). 


Capture y's Fe (Nyy) 
0.425 
8.5 


Isotopic assignment uncertain 


BeHamermesh, VeHummel, Phys. Reve 88, 916{1952). 


Capture 7's Fe (ny) pair s 
2.0 3.43 
3.86 
4.21 
1 4.44 
4.81 
0. 6.369 


Isotopic assignment uncertain 
Photons per 100 n captures 


8.B.Kinsey, GeAsBartholomew, Phys. Reve 89, 375 
(19§3). 


0.20 scin 


from continuous y endpoint 


P.Bolgiano, LeMadansky, FeRasetti, Phys. Rev. 
89, 67911953). 


0.22 
from continuous Y endpoint 


scin 


AeMichalowicz, Ue Phys. radium 14, 214(1953). 


(K X ray) (K x ray) in 0.04% of disintegra- 
tions from double ionization of K shell pe 


G-eCharpak, Compt. rend. 237, 243 (1953). 


No e~(<6x10"°%) between 0.030 and 0.20 
(10=Mev d,2n) chem 


FeTePorter, Phys. Reve 89, 938(1953). 


26 


26 


29 


Fed 


30 


Feo? 


Capture y's Fe (ny) pair gs 
8.345 
o.5* 8.872 
2.7* 9.298 (also 2) 


Assignment from agreement with dyp and p,n 
results;see also Fe 
Photons per 100 n captures in Fe 


8.B.Kinsey, GeA.Bartholomew, PhyS.e Reve. 89, 375 
(1953). 


Fe (nyn’y) ~=scin 
0.88 
M.A.Rothman, D.W.Kent, uUsFranklin 


Inst. 256, 278 (1953). Phys. Reve 92, 1097A(1953). 


Fe (nyn'y) B*2.4 ecin 
(0.85) 
MedJePoole, Phil. Mage 43, 1060(1982). 
Fe (nyn'y) E,= 1-23 scin 
(0.85) 
Be-Rose, UeM.Freeman, Proce Phys. Soc. 66A, 1 
(1953). 
y's Fe (nyn'y) =14 scin 
0.85 
1.25 
L.C.Thompson, Phys. Reve 89, 9054(1953). 
y's Fe (nyn'y) E,=2.5 scin 
-85 
1.25 
1.42 (Fe5??) 
ReBeDay, Phys. Reve 89, 908A(1953). 
<0.05 para 
ReSeTrenam, Proce Phys. Soce 414 
Levels Fe (dy Ey = 14.3 
dy p (9) 
~1.4 
~2.6 i 
C.F.Black, Phys. Reve 90, 381A(19523). 
Capture Y's Fe (ny) pair s 
0.5 4.968 
5.914 
5.8) 6.015 
3.5 7.285 
7.639 


Assignment from agreement with d,p results; 
see also Fe 


+Photons per 100 n captures in Fe 


15 


B.B.Kinsey, G.A.Bartholomew, Phys. Rev. 89, 
375 (1953). 


Capture y's Fe (ny) 

6.0 

7.4 
Assignment from intensities 


No line at 1.4 observed 


BeHamermesh, V.Hummel, Phys. Rev. 88, 91611952). 
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26 32 
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NEW NUCLEAR DATA 


>3x 1024” ppl 
Assuming decay energy >2 Mev 


JeHeFremlin, MeCeWalters, Proce Phys. Soc. 
911(1952). 


Capture y's Fe (ny’y) pair s 
2.7* 9.298 (also ?) 
0.1* 10.16 


Assignment from masses and Co5* decay; 
“see also Fe 
+Photons per 100 n captures in Fe 


B.BeKinsey, GeA-Bartholomew, Phys. Rev. 89, 375(1953).- 


B~ 40% 0.271 F-K plot linear sl 
54% 0.462 F-K plot linear 
0.3% 1.560 F-K plot not @ or D, 


y 2.8% 0.191 a=7x107> M1 

57% 1.098 a=1.8x107" M1 

43% 1.289 a=1.4x10°° E2 
(0.19Y) (1.14) (pile ney); sl pe~ 
yy(9) agrees with 1=3/2, 5/2, 7/2 scin 


F.ReMetzger, Phys. Reve. 88, 1360(1952). 


yy (8) sein 
igrees with I = 3/2, 5/2, 7/2 
Excludes I = 5/2, 3/2, 7/2 


D.Schiff, FeteMetzger, Phys. Reve 90, 849 (1953) 


sats 10 s7 cpt 


1.28 
No other Y (0.5 tO 2.1) < 10% 


B.S.Dzhelepov, 
Doklady Akad. Nauk SSSR 86, 497(1952). 


° 
-4 


(1.10) 
(1.30) a=1.1210 


GeHinman, 0.Brower, R.Leamer, Phys. Rev. 
90, 370A(1953). 


Neutron resonance | a 1 ev to S kev 
123 ev = 2,1 10° 


AeWoMerrison, EsReWiblin, Proce Roy. Soc. 215A, 
278(1952). 


q ~0. 185 
~7.4 


Fe (17=Mev p) 
scin bias 


WeMeMartin, SoWeBreckon, Can. Je Phys. 30, 643 
(1952). 


 ~3t 0.995 mn°5(20-Mev a) chem s 
-~eT 1.58 


LeSeCheng, JelLeDick, Phys. Rev. 
88, 88711952). 


I 7/2 para 
4.6 


JeMsBaker, Be.Bleaney, K.D.BOwers, P.F.D.Shawy 
ReSeTrenam, Proce Phys. Soc. 5 (1953) 


27 30 


29 


0.320 Mn°5(20~Mev a) chem s 
K/L 

<0.018 ceT 

0.119 ~0.7 ~6.3 M2,E3 ces 


0.133 ~0.7 ~5.2 ES 


LeS.Cheng, UaleDick, U-D.Kurbatov, Phys. Rev. 
88, 887(1952). 


3.5" (657) 
0.808y is not dipole 
*Based on I1=2 


UeMeDanielsy MeAsGrace, HeHalban, NeKurti, FeNeHe 
Robinson, Phil. Mage 43, 1297(19562). 


72° 9.2"Co chem 


O0-.CeHoffman, DeSeMartin Urey Ue PhySe Chem. 56, 
1097(1952). 


0.472 (20-Mev a) chem; s 
Y (0.805) @,= 29x10" EZ 


LeSeCheng, UeleDick, UeDeKurbatov, Phys. Rev. 
88, 887(1952). 


(0.805) Electric multipole 
Polarization from low temp. aligned nuclei 
GeReBishop, UeMeDaniels, GeGoldschmidt, HeHalban, 


NeKurti, FeNeHsRObinson, PhySe Reve 88, 1432 
(1952). 


Level Co(nyn'y) E,= 207 
7 sc in 
Ve-E.Scherrer, W.L.Smith, B.eA-Allison, W.R.Faust, 


Phys. Reve 91, 768 (1953). 


Ty 10.47° + 0.02 Co(pile n) 
Counted 6 samples each for 7 half-lives 


ReMeBartholomew, FeBrown, WeDeHOwell, WeReUeShorey 


LeYaffe, Cane Use PhySe 31, 714 (1953). 


0.059 a, = 35 pe, scin 


JeHe Kann, ORNL 1089(1951). 


I 3.5 ¥(8,T) 
Value of 3.0 (Phys. Rev. 85, 688.) in error 


B.Bleaney et ale, quoted by JeMeDaniels et al., 
Prile Mage 43, 1297(19562). 


4.95% + 0.04 Co(pile n) 
Counted for 8 months with 6 electroscope 


E-E-Locketty, ReHe Thomas, Nucleonics 1l, Noe 3, 
14(1953). 


5.2174 0.04 
Counted for 3 years with ic 


JeKastner, GeN.Whyte, Phys. Reve 91, 332 (1953). 


om 0.316 


Y.Yoshizawa, Je Phys. Soc. Japan, 8, 43511953). 


= 
| 
58 
In | 01953 
729 
n | Feo? 
| 33 
| 
| 
1 
| 
| 
co°9 
| 
a 
| 
| 
| — | 
| q 
Co(pile n) s7 


30 


27 33 
5.2) 


27 33 
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1.1728 K/LM~10 s7 ce, 
1.3325 K/LM~10 27 33 
Energy calibration from authors' new 
absolute measurement of 1.12 and 
1.41 of 
GeLindstrom, A. HWedgran, D.-E.Alburger, Phys. 
Rev» 89, 1303(1953). 
-9s 
y (1.17) 2x 10 by 
(1.33) 2x 1077S Ly 
T.CeEngelder, PhySe Reve 90, 259 (19530 
¥ (1.17) Electric multipole Ni 
(1.33) Electric multipole 
Polarization from low temp. aligned nuclei 
G.eR-Bishop, UeMeDaniels, G.eGoldschmidt, H.Halban 
NeKurti, FeNeHeRObinson, Phys. Reve 88, 1432 
(1952). 
(1.17Y) / (1.33y) = 0.98+ 0.04 s7 Cpt 
BeSeDzhelepov et al, Doklady Akad. Nauk USSR 
77, 233(1951); NSA 5, 6510(1951). 
YY polarization —direction scin 
I= 4t, 2t, ot 
ReMeKloepper, EsS.Lennox, M.L.eWiedenbeck, Phys. 
Rev. 88, 695(1952). 
polarization-direction 
I=4+, 2+, O+ 
JedJeKraushaar, MeGoldhaber, Phys. Rev. 89, 1081 
(1953). 
28 1 
vy (@) I=4,2,0 b= 0.1867 
UeSelawSOn, He Frauenfelder, WeKeJentscnke, 
PhysSe Reve 91, 484A; 91, 649 (1953) 
vy (6) I=4,2,0 b= 0.166 
SeChatterjee, AseKeSaha, 2.PhyS. 135, 141 (1953) 
yy (@) depends on chemical state 
E.D.Klema, F.K.McGowan, Phys. Reve 91, 616(1953). 
Capture y's scin 
0.220 5.8 
1. 7.0 
1.5 
BeHamermesh, V.eHummel, Phys. Rev. 88, 91611952). 
28 (33 
Capture y's Co (ny¥) 2 cryst scins 
100t 0.52 
1st 1.30 
20t 2.00 
2.39? 
19ot 3.58 
WeAsReardon, ReWeKrone, ReStumpy, PhyS. Reve Jl, 
334; 91, 442A (1953). 
-63 
Capture Y's pair s 
1, 3.36 5.61 5.966 
0-7, 3.69 0.5 6.11 
1 4.03 6,7 6.250 


et 6.690 
4.59 7 6.867 
2.6, 4.903 2.6, 6.97 

5.18 7.08 
5.35 4.0) 7.201 
6.3' 5.646 3.0° 7.486 
5.73 


tphotons per 100 n captures 


GeA-Bartholomew, B.B.Kinsey, Phys. Reve 89, 386 
(1953). 


Relative abundances N1i(CO) ; ms 


A 58 6C 6i 62 64 
% 68.0 26.3 1.13 3.66 1.01 


H.C.Mattraw, CoFePachucki, AECU = 19032(1952); 
NSA 6, 2526(1952). 


Capture y's Ni pair s 
3* 5.82 o* «6. 84 
5.99 7.05 
10° 6.96 7.22 
6.34 8.12 
2.0 6.58 


sotopic assignment uncertain 
Photons per 100 n captures 


B.B.Kinsey, GeA.Bartholomew, Phys. Rev. 89, 375 
(1953). 


Levels (d,p) E,*10.2 ppl 
0.42 5.20 
3.08 5.66 
4.57 


M.M.Bretscher, F.e.B.Shull, Phys. 
Rev. 89, 892A(1953). 


Capture y's Ni (nyy) pair s 
i* 5.31 
5.70 
8.532 (also 2) 


ast 8.997 
Assignment from agreement with d,p results; 
see also Ni 
+Photons per 100 n captures in Ni 


B.B.Kinsey, G.A.Bartholomew, Phys. Rev. 89 
375 (1953). 


Capture Ni(n,¥) pair s 
4 7.528 
6.5 7.817 
14 8.532 (also N15? ?) 


Assignment from agreement with d,p results 
and see also Ni 
Photons per 100 n captures in Ni 


B.B.Kinsey, GeAeBartholomew, Phys. Reve. 89, 375 
(1953). 


F=K plot concave toward energy axis below 
30 kev although and pm'*’ plots linear 
to 10 kev 


U.P .Mize, Phys. Rev. 


91,210A(1953)- 


| 
| 
| 
| 
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Tas >3 x 109% ppl cu® 
Assuming decay energy >2 Mev 29 «535 
UeHeFremiin, MeCeWalters, Proc. Physe Soc. 
911(195§2). 
y's Cu(n,n'y) 207 
0.88 scin 
V.E.Scherrer, W.L.Smith, B.A-Allison, W.R.Faust, 
Phys. Revs 91, 768 (1953). 
29 36 
Y's Cu(n,n'y) E,714 scin 
n'y 
1.1 
66 
1.55 Cu 
2.14 29. +37 
ReE.Garrett, FeleHereford, BeWeSloope, Phys. Reve 
91, 441A (193); verbal report. 
Capture y's Cu(n,¥) scin 
0.150 
6.5 7 
7-8 
B-Hamermesh, VeHummel, Phys. Reve 88, 916(1952). 
Capture Y's Cu pair s 
5.07 5.75 
0.6 5.18 aA 6.05 
i+ it 7.16 
0.5* 5.64 
sotopic assignment uncertain 
Photons per 100 n Captures 
GeAsBartholomew, B.B.Kinsey, Phys. Rev. 89, 386 
(1953). 
3.048 Ni (15=Mev p) 
WeMeMartin,g SeWeBreckon, Cans. Je Physe 30, 643 
(1952). 
29 38 
(0.65) 7< 2x 1077S by 
T.CeEngelder, Phys. Reve 90, 25 9 (1953) 
T 9.80” 
JeGoldenderg, Me0.Sousa=Santos, EsSilva, Clencia 
cultura 3, 307(1951)3; Chem. Abst. 46-10926 (1952). 
q -0.16 para 
Be Bleaney, KeD.B0werS, ReS.Trenam, Proce PhySe 
$oce 66Ay 410 (1953)6 
bty? No 
S.Meric, Istanbul Univ. Fen Fakilt. mecmuasi 
16a, 51(1951). 
29° «39 
Capture Cu (ny) pair s 
6.69 
2 7.01 


q -0.15 


T 5.07" + 0.02 


3 


5.5* 7.296 
20* 7.914 
Assignment from agreement with d,p results; 
see also Cu 


+Photons per 100 ncaptures in 386 


G.A.Bartholomew, B.B.Kinsey, Phys. Revs. 89, 
386 (1953). 


para 


Be Bleaney, KeDeBowers, R.S.Trenam, Proce PhySe 


66A, 410 (1983). 


Cu(pile n) 


Counted for 9 half-lives f& electroscope 


ReMeBartholomew, FeBrown, WeDeHowell, WeRedeSnorey, 
LeYaffe, Cane Ue Physe 31, 714% (1953). 


5.10" Cu(slow n) 


Counted with / electroscope 


BeW.Sargent, LeYaffe, A-P.Gray, Can. Je Phys. 
31, 23511953). 


(1.04) 7< 2x1079$ Ly 


T.CeEngelder, Physe Reve 90, 259 (1 


Capture y Cu pair s 
9 7.634 7? 

Assignment from agreement with unpublished 
d,p results, but disagrees with zn®® (y,n); 
see also Cu 

+Photons per 100 n captures in Cu 


G-A.Bartholomew, 8.B.Kinsey, Phys. Rev. 89, 
386 (1953). 


61" Ni (40-Mev a) 
i 45% 0.395 2Zn(195-Mev d) chem; sl 
35% 0.484 
20% 0.577 
0.092 a= 0.5 E2 
0.182 a = 0.012 Mi 
HeTeEasterday, PhySe Reve 91, 653 (1953). 
[> 0.37 2n(27=Mev d) 
0.45 a/sy 
654 0.55 a 
y st 0.094 scin 
st 0.19 
0.30 
W 0.39 
(0.376) (O.19y) (0-09y) 
ReHsNussbaum, A.HeWapstra, NeFeVerster, Physica, 


19, 131 (1993). 


! 


Zn(< 15=<Mev n) chem a 


Ga(< 15=Mev n) 


T 328 
fom 3.0 
y weak 


A.Flammersfeld, ZeNaturf. 


Ba, 274 (1953). 


64 
i 
36 
| 
| i 
| 
| 95 3). 
vie 
| 
#96 39 
| 29° (32 
| 
| 29 33 
29° 44 
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Capture y's Zn (Nyy) sein 
38 
1.0 
7.5 
S-Hamermesh, VeHummel, Phys. Rev. 88, 91611982). 
Capture y's Zn (Nyy) pair s 
1.6 4.84 6.49 69 
+ + Zn 
0. 5.23 0.5 6.65 30° 39 
5.48 2.77 6.94 
1 5.77 2.0 7.19 
0.8" 6.03 
Isotopic assignment uncertain 52” 
Photons per 100 n captures 
8.8.Kinsey, GeAsBartholomew, Phys. Reve 89, 375 
(1953). 
2n70 
T 8.42 Ni (13-Mev He3) 
DeNeKundu, Donaven, M.L.Pool, 
pi co Reve 89, 1201(1953); Physica 18, 130 
(19§2). 
Ga 
1A 
>3x10 pe 
A.Berthelot, ReCnaminade, C.levi, L.Papineau, 
Compt. rend. 236, 1769 (1983). 
E 0.327 sl 
(1.11) a= 1.8x10~” Gao4 
yi" = 26¢e Na2? comparison and 
No 0e20y (< 3x107*) Sl pen 
MeSakai, PeHudert, Compt. rende 236,1249 (1983). 
Bt (00327) plot linear too.os 
y (1e11) a= 2,6x107" 
€, = 8 +2 
UeFePerkins, S.KeHaynes, Phys. Rev. 92, 1096A(1982). 
(1.11) a= 2.5x107%s1 ce’, Cpt 
E.FeSturcken, Weber, Phys. Rev. 91, 484A 
(1953)6 31 34 
yii+ = 31 +5 Na?? comparison 
NO 0.20y (< 0.1%) scin 
NePerrin,y Physe radium 14, 273 (1983). 
Ey = 3343 
PeAvignon, Compt. rend. 237, 187 (1983). 
Capture y Zn (Nyy) pair s 
10 7.876 
Assignment from agreement with d,p results: 
see also Zn 
¢+Photons per 100 n captures in zn Ga®” 
31 24 


8.8.Kinsey, Bartholomew, Phys. Rev. 89 
375 (1953). 


Capture y's Zn (Nyy) pair s 
0.6" 8.31 
0.2 8.58 
o.2* 8.98 


+ 
+ 


1 9.12 
0.07 9.51 
Assigned here since E,>n binding in other 
Zn'sssee also Zn 
Photons per 100 n captures in Zn 


BeBeKinsey, GeAeBartholomew, Phys. Rev. 89, 375 
(1953) 


0.4385 a=0.06 sl ce, scin 
R-8.Duffield, LeM.Langer, Physe Rev. 89, 854 
(1953). 
100% 0.897 sl 
ReB-Duffieid, LaMeLanger, Phys. Rev. 89, 854 
(1952). 
y 

8B > 1045 


Assuming decay energy >2 Mev 


UeH.Fremlin, MoCewWalters, Proce Phys. Soc. 
911(1952). 


Neutron resonances E.=5 ev to § kev 
94 ev 
290 ev 


AeWeMerrison, EsReWibdlin, Proce Soce 218A, 


278(1962). 


T 2.5" zn°* p) 
Ss chem sc in 
0.97 

3.8 
7e2t0-5 from (p,n) threshold 
BeLeCoheny Phys. Reve 91, 1953). 
T 2.6" zn°* (9.5=Mev p 
Zn(19=Mev d) Cu(40=-Mev a) chem 


BeCrasemanny, PhySe Reve 90, 995 (1983). 


T 
2.1 


M.L.Pool, 


Cu(21=Mev He?) 
Physica 18, 1304(1942). 

< + \ 
2.2 Zn (6=Mev d 


AsHeWeAten, 
Physica 18, 


chem; 


Ufey Hedewijs, 


M.Boelnhouwer, 
1032(19§2). 


90% 2.1 Zn(i9-Mev d) Cu(40=Mev a 
10% 2.52 chem; sl 

BeCrasemann, Phys. Reve 90, 99% (1952). 

(0.092) 7 ~ 


(0.18) (0.307) 


SeCeFultz, nedeNash, 


Rel.eWoodward, Phys. Rev. 
88, 170A(1982). 


¥ (0.092) 


7T~350HS scin 
(0.18Y) (0.30Y) ) 


Cc 
Cu(21=-Mev He? 


Physica 18, 1304(1952) 


zn | 
| 
| 
| 
| 
| | 
zn82 | 
30° 32 
| 
| 

| 


te 


Ge 


ce’! 
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€ Zn(p) ion ‘chem 
a, K/L 32 46 
207% 0.090 0.074 M1 
63.9% 0.092 0.63 7.0 2 
29.6% 0.182 0.011 12.6 1 as’? 
1.08 0.206 0.029 ~1 3337 


0.0029 7.8 Mi 
0.0019 Mi 


20.2% 
4.9% 
0.4% 


0.296 
0.388 
0.496 
0.2% 0.790 
0.4% 0.880 


(0.496y) (0.2967, 0.388y) 
'0.092y) delay of 8.5#§ 


sl ce~ pe-, scin 


(all y's) 


No other delay (<5x107’$) As’! 
Decay scheme, spins proposed 23 38 


BeHeKetelle, A.R.Brosi, FaMePorter, PhySe. Reve 


90, 567 (1953). 


100T 


2.491 + 0.002 
2.508 + 0.002 


AeHWedgran, DeLind, Afkiv Fysik 5, 177(1952). 
Relative abundances ; ms 


A 70 
20.52 27.43 


72 72 76 


7.76 36.54 7.76 


eHeReynolds, ys ReVe 953 7 
As 2 
2 29 
0.23 sc in 
from continuous y endpoint 
B.L.Saraf, J. Varma, C.f.Mandeville, Phys. Rev. 91 


1216 (1953); Phys. Rev. 92, 848A (1953); UeFranklin 


Inst. 256, 279 (1953)- 


As’°(n,p) Ge’* 


y 0.175 scin 
A.B.Smith R.SoCaird, Phy 

Rev. 88, 150(1952). 

154 0.614 (ns y sl 


sl Cpt,scin as’? 
No (1.1376 ) (Y) 


AsBeSmith, ReSeCaird, Phys. 


Rev. 88, 150(1952). 
No delayed 
ReBallini, Ann. Phys. 8, 441 (1953) 


ay 
T 8B >2*x 10°° ppl 
Assuming decay energy >2 Mev 


JeHeFremlin, M.CeWalters, Proc. 
911(195§2). 


as?6 


mpurity?] 


C.£.Mandeville, Phys. Reve 


33 


86™ (pile n,f) chem; pe 


Ne Sugarman, Phys. Reve 89, 570(1953). 


T 52" Ge (26-Mev d) 

2.7 a 

1.04" 
2.0* 

+ 
<0.2 ~2 
BaVerkerk, AsHeWeAten, Ure, Physica 18, 974(1942); 
*A.HeWapstra, NeF.eVerster, ibid. 


T 60" 

w 0.307 
0.82 

0.0233 s 
0.175 


Ge (25=Mev d) ms 
chem s 


HeAtterling, SeThulin, Nature 171, 927 (1953). 

60" Ge (14~Mev d) 
0.80 chen 2 
0.175. K/LM= 8.3 

ce, /, + = 0.14 

ker, oPeHOk, Physica 19, (1943). 


0.697 
ce = 0.0096 


Ge (14=Mev d) 
chem ce 


PeHeStoker, OoPeHok, Physica 19, 279 (1953). 


0.0130 
0.053 


je (14=Mev d) 
K/LM*5.2 chem; ce~ 


PeteStoker, Physica 19, 279 (1953). 


0.0135 a=large 
0.054 900HS<r< 10 


J 
TO110WS e004 cin 
oPeWelker, AeWeScnardt, Fey 
Friedlander, Phys.e Reve 91, 484A (1953). 


1.43524 I 
v(0) = 1.11569 + 0.00005 


YeTingy DewWilliams, Phys. Reve 89, 595(1953). 


NO isomeric state oserved after 5 min. 


separat 1 of As from Se 


As(pile n); s77N2 


52% 2.98 \I=2, yes shape 
a, = 0.002 


E-PeTomiinson, SeleRidgway, Rev. 88, 
170a(1952), verbal report. 


|_| 
| 
| 31 36 
n | 
(O.206y) (0.090y,0.182y) 
| 
| 
| 
| 21 
a 
= 
\ | 
32 39 
| 
)) 75 s 
ge75 48 
| 1.137 
y 0.265 sl pe ,scin 
0.408 sl ce’,scin 
Na,HASO,» 
1) 
| 
Hughes, WeWePratt, Phys. Reve 90, 5457 (1953). 
2.3 Ge (pile n) «2.40 
B.L.Saraf, J.Varma, 


34 


as’® 

33. 43 

as’? 

3344 
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0.56 (E)2 vy @) 
0.65 (E)2 85%) vy (@) 
(0.65Y) (0.56y) @) I= 2, 2,0 scin 
FeR.Metzger, W.B.TOdd, UeFranklin Inst. 256, 277 
(1953). 
y 0.56 (E)2 yy (6) 
0.65 (M)1 (20-€6%) 
1.21 
(0.65y) (0.56y) (@) I=2 2,0 As(slow n) scin 
JeJeKraushaar, MeGoldhaber, Phys. Rev. 89, 1081 
(1953). 
(26) (0. By) b = 0.076 sl 
HeRose, Phils Mage 44, 739 (1953). 
+ 38.0" (pile nyf) chem; pe 
NeSugarman, Phys. Reve. 89, 570(1943). 
T 38.7" U(nyf) Ge(nyy8) chem 
14+ sc in 
0.028 
20t 0.086 
0.160 
0.246 
50t 0.524 
+Photons per 10° disintegrat ions 
M.E.Bunker, ReuePrestwood, J.W.Starner, Phys. Rev. 
91, 1021 (1953). 
T 39% Ge (pile n,y3) chem 
0.0337 scin 
140t 0.25 
50+ 0.53 
(0.448) (0.25y) 
¢+Photons per 10° disintegrations 
S.A.Reynolds, Gw.Lleddicotte, H.A.Mahiman, Phys. 
Reve 91, 333 (1953)- 
y 0.032 ad 12"Ge scin 
25t 0.087 
st 160 
165+ 0.247 
3t 0.270 
50t 0.520 
(O.27Y) (0.25Y) NO(0.52yY) (y) 
(0.448) (0.25y) No (0.698) ty) 
+Photons per 10° disintegrat ions 
B.el.Saraf, J.Varma, C.E.Mandeville, Phys. Rev. 91, 
1216 (1953); Phys. Rev. 92, (1953); 
Franklin Inst. 256, 279 (1953). 
y aot a 12"Ge 
~20t 0.155 scin 
0.243 
70+ 0.528 


(0,155y) (0.088) 


NO(0.52yY) (y) 


NO (0.24Y) (0.088¥s0.155y) 
+Photons per 10° disintegrat ions 


F.Rasetti, &.C.Booth, Phys. Rev. 91, 1192(1953). 


33 


stable 


T 91.0" 86"Ge’® (pile n, 
No ~40" activity observed chem; pe 
N.Sugarman, Phys. Rev. 89, §70(1953). 
T 88” U(nef) chem 
a 
No 40" As activity found but did find sb(?) 
with 7 30” 
JeGeCuninghame, Phil. Mag. 44, 900 (1953). 
m 
7 9.0 U(n,f) chem 
2.3 3.9"Se a 
JeGeCuninghame, Phil. Mage 44, 900 (1953). 
€ (no £'s) Se (pile n) 
0.5% 0.067 sl ce” pen 
14% 0.077 
6.5% 0.098 a8  K/LFi1 
“3h 0.124 a,0.3 
138 2, =0.12 
0.04% 0.203 
71% 0.269 2,=0,09 
SF 0.281 
0.03% 0.308 
144%, 0.405 a,=0.0015 


NO 0.0247 y 
(<O.15y) (y) 


EeNe Jensen, 


Hughes, W.W.Pratt, 


y 


No delayed 
Decay scheme proposed 


Phys. 


0.16 


557 (1952). 


JeOrring, Arkiv Fysik 4, 469(195§2). 


0.13 


Kahn, ORNL = 1089119451). 


LedJelLaslett, D.S.Martin, Urey Fed. 
Reve 90 


Se(fast n); sl ce~ 


Se(pile n); pc, scin 


0.53262 H, Se 
v (se’’) 
HeEeWalchli, Phys. Reve 90, 331 (1953). 
m 
3.88 d chem 
UeGeCuninghame, Phil. Mage 44, 900 (1953). 
T TY Se chem 
No 36" Br detected 
HeOeSharmay Curre Scie 22, 45 (1953). 
0.0237 0.524 scin 
0.086 0.58 
0.160 0.76 
0.246 0.82 
0.300 1.00 


NO 0.641y 


M.E.Bunker, ReJePrestwood, J.W.Starner, 
91,1021 (1953). 


Phys. Reve 


Br xX rays cryst 
Suggest known 0.046 and 0.108 y's are from 
isomeric state in Br’® 


P.Marmier, P.Preiswerk, quoted by P.Stahelin, 
P.Preiswerk, Nuovo Cim. 10, 1219 (1953). 


| 


; 
as79 | 
33 46 
| 
a4 41 
| 
34 43 
17 | 
34 45 | 
3.9" | 
| 
34 
| 
. 35 42 
| 
— ar78 
6.3” | 
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ju(Br79) = 1.07794 10.279 U(n,f) chem ms 
pe "™ q 0.335 36 649 From decrease in abundance in seven years 
y 
/q(Br°?) = 1.19707 HeGeThodey Cane Je Phys+ 31,517 
UeG.King, Vedaccarino, Phys. Rev. 91, 209A(1953)- 
chem | 0.666 A1l=2, yes shape sl 
a q(Br’9) /q(Br®+) = 1.1967 quad res Kr(n,y) U(n,f) ms 
?) } E.Manring, C.Brown, DeWilllams, Phys. Rev. 90,348A 1.Bergstrom, Arkiv Fysik 5, 191(1952). 
(1953). 
88 
a(Br’?) /q(Br®?) = 1.1970 C,H,Br quad res Kr 68% 0.52 U(n,f) ms; sl 
36 92 12% 0.9 
| S.Kojima, K.Tsukada, S.Ogawa, A.Shimauchi, J. Chem. 
nen 21, 1415 (1953). 208 2.7 aby; sl 
0.028 K/LM= 8 
wy [ez (0.028y)] [~0.5 A]; 0.085 
3 4 JUeLaberrique-Frolow, Re Bernas, HeLangevin, Compt, 4 1 J 
| 236, 1246 (1953). S.-Thulin, Arkiv Fysik 4, 363(1952). 
+ 
24t 175 Br(<20-Mev 2); sl 
0.62 Br(pile n) scin 76t 0.775 
y/B- = 0.09 (8) (0.62y) 6.3 0.188 0.464 0.818 
| NO(0.511y) (0.62y) No (x) (0.62y) 0.248 0.550 1.020 
G.-S-Goldhaber, M.McKeown, Phys. Rev. 92, 35611953). 0.322 0.610 1.314 ~ 
| 0.389 0.690 1.464 
0.423 0.768 v st 
35 46 CeMeHuddleston, A.sCeGeMitchell, Phys. Rev. 88, 
0.280 1350(1962). 
79 
q(Br’”) = 1.19707 
4.2 
+ d i 
pr82 eat 0.535 observed in 25.5°Sr but assigned here 
| A 0.602 P.Kruger, NeSugarman, Phys. Rev. 90, 158(1953). i 
| 353T 0.750 
| | 1007 1.02 ai" Rd(fast n) ion chem 
asf 1.29 2st 9.239 
t 1.45 23" = 
40 . 10 0.463 
B-Dzhelepov, A.Silant*ev, Doklady Akad. Nauk SSSR. (Oe 23y) (0.23y) NO (0.23y) (0.46y) scin 
65» 9331199215 WSA 6-6197(1952). No x rays observed pe 
delay < several ps AeCeGeMitchell, Phys. Reve 89, 573 
R.Ballini, Ann. Phys. 8, 441 (1953)- 
yo? ~3T 0.37? Br(<20-Mev a); s7, sl 
| st 0.890 scin set 0.82 
em w 1.89 1.629 AI=2, yes shape 
| LeMeLanger, R.B.Duffield, Quoted by C.MeHuddle- Y 0.890 scin, 87 ce 
ston, AeCeGeMitchell, Phys. Rev. 88, 1350(1952). No other y NoOf (vw if present) ; 
(~0.85*)(y) No (1.638 *)(y) 
m pr8? B- 70% 2.6 U(n,f) aby CeMeHuddleston, AeCeGeMitchell, Phys. Reve 88, 
308 8.0 chem 1350(1952). 
y 80t 2-4 
5.4 rb86 1.02™ Rbd®5 (pile n) 
in n emission (2%), presumably following 2.68 0.56 scin 
(2.6B)ly) yy re" No x rays (< 3%) consistent with E3, E4 pe 
R.B.Schwartz, M.L.Perlman, W.Bernstein, Phys. Rev. 
| A.F.Stehney, N.Sugarman, Phys. Reve. 89,194(1953).- 91, 8832 (1953). 
| 
83 h 
1.86 19° <0.1% Rb(pile n) chem; pc 
| LeJede Vries, FeTeHeVeringa, UeClay, Koninkl. ; 
Nede Akade Wetenschape, Proce 303(1952). ReBeSchwartz, M.L.Perlman, w.Bernstein, Phys. Rev. 
91, 883 (1953). 
xr 85 0.83 Kr(n,y) U(n,f) ms; sl 
36 
st 85% = 0.041 M1 ce /y polarization =-direction 
= 
y IT 15% -305 K/LM* 7 1.08Y no parity change 
U5) lex (0. 15) ] 


D.ReHamilton, A.Lemonick, F.M.Pipkin, 
PhySe Reve 90,370A(1953); verbal report. 


1.Bergstrom, Arkiv Fysik §, 191(1952). 


4 
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T 5.90 x 1020 RbI(T1) scin y82 
0.275 F+K plot not linear 39 43 
No ce” or 
GeMeLewis. Phils Mage 43, 1070(1952). 
y83 
> 4.8 x 100% 
No (8) (e7) 47 counter 
|.Bahnisch, E.Huster, W.Walcher, Naturwiss. 
39, 379(1952). y85 
39 46 
T 17.7" d 2.7 Kr; sl 
138 25 Al=2, yes shape 
78% 5.3 39 48 
S.Thulin, Arkiv Fysik 4, 363(1952). 14" 
T 25.5°¢ Ag(450=-Mev p) chem 
Parent 76°Rb; not p 6.3"Rb(< 1%) chem ‘ 
PeKruger, NeSugarman, Rev. 90, 158(1953). 
2.88" sr(d) 80"Y chem 
ry 
0.3882 K/LM = 5.8 
GeAeGraves, LeMeLanger, R»DeMoffat, Physe Rev. 
88, 169A and 34411952). 
-1.0895 SrBr, 1 
v(sr®°) = o.2e322 + 0.00003 
C.D.veffries, P.B.S0go, Phys» Reve 91,1286(1953)- 
y 
T pg >3x10°° ppl 
Assuming decay energy >2 Mev 
JeHeFremlin, M.CoWalters, Proc. Phys. Soc. 
911(1952). 
Levels Sr (dy p) E, =10.4 
1.07 
2.07 39 51 
2.54 
CeEsMcFarland, F.B.Shull, Phys. Reve 89, 48911953). 
Levels St (dyp) 801 ppl 
29 
4.73 
2.09 5.46 
2.66 
UeReHOlt, TeNeMarsham, Proce PhysSe Soce 664,565 
(1953). 
T 9.67" U(n,f) chem sl 
7% 0.61 
33% 1.09 
29% 1.36 
4% 2.03 
27% 2.67 \I=2, yes shape ' 
205+ 0.552 s7 pe~ scin 
5 0.645 
92+ 0.748 
1.1f 0.93 
10.4+ 1.025 
1.8F 1.413 
(y) (0.65y) (y) (0.93y) (y) (1.41) 


D.RAmes, MeE.Bunker, LeMeLanger, 8.M.SOrensor, 
PrySe Reve 89, 91,68 (1953). 


~70™  y(130=-Mev p) p 26°Sr chem 


AeAeCaretto, EsOeWiig, Us Ame Chem. Soc. 
74, 5§235(1952). 


T 3.5" Y(130-Mev p) p 38 Sr chem 


AeA.Caretto, Urey EeOeWiig,y Je Ame Chem. Soc. 
T4, §235(1952). 


5 Y¥(130-Mev p) p 65°Sr_ chem 


AeAeCaretto, Ufey EsOeWiigy Ue Ame Chem. Soc. 
74, §23§(1952). 


¥ 0.3813 


K/LM= 5.4 
No ce~ in region above 1 Mev 


G.eA.Graves, L.sM.Langer, ReDemMoffat, Phys. Rev. 
88, 169A and 344(195§2). 


0.4834 K/LM~7 


GeAeGraves, LeMeLanger, R.D.Moffat, Phys. Rev. 
88, 169A and 344119562). 


(0.91) 
(1.85) 


E1 
a, 1.7210°" 


FeReMetzger, H.CeAmacher, Phys. Rev. 88, 147 
(1942). 


(0-908Y) (1.85) I*3,2, 
y (0.908) (E)1 (M)2“0.001% 


JeVarma, Bel.sSaraf, WeBeTOdd, Urey PhySe Reve 91 
4B4A (1952). 


y 0.908) E)1 (M)2 0.002-0015% 
ReMeSteffen, Phys. Reve 90, 321 (1953) 
0.05% ™“I.5 


From deviation from theoretical shape of 
inner bremsstrahlung absorbed in Pb 


B.Makiej, Acta Phys. Polon. 12, 3211983). 


O-P.Ames, M.E.Bunker, LeMeLancer, 8.M.Sorenson, 


PhysSe Reve 89, 907A; 91 68 (1953). 


0.5512 K/LM = 6.0 s 


GeA.Graves, LeMeLanger, R«DeMoffat, Phys. Rev. 
88, 169A and 344(1952). 


T 619 
1.54 AI=2,yes shape  scin 
1.16y observed with T~160% No(1.16y) (6) 


FeleBoley, DeSsDunavan, Phys. Reve. 90, 158(1953). 


Continuous Y spectrum scin 
Y(E,, > 0.09) = 0.0019 


P.Bolgiano, LeMadansky, FeRasetti, Phys. Rev. 89 
679(1953). 


36 
37 50 | 
| 
| 
| 
37 
gr82? | 
38 44 
M1 
| 
| 
| 
5r88 | 
(0.908Y) (1-85) I*3,2,0 
$89 
38 §1 
| 
| 
50.3” d 9.7" Sr chem 
y 0.551 %,=0.046 sT™ ce | 
K/LM=6.0 M4 
No & (< 1.5% of IT) 


y92 
39 53 


39 55 
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Mass assignment of 3.5" activity confirmea 
from 2r(7.8=Mev d,a@) yields 


GeLeSchott, WeWeMeinke, Phys. Rev. 89, 1156(1953). 
Mass assignment of 16.£” activity confirmed 
from 2r(7.8=Mev d,@) yields 


GeL.Schott, WeWeMeinke, Phys. Reve 89, 11§6(1953). 


Te 4.25% ar (< 24=Mev Y) 


LeKatz, ReGeBaker, ReMontalbetti, Can. Js Phys. 
31, 250(1953). 


4.40” zr?° «<22-Mev y) 

Bt 1.5% afty 

~0.4% 2.43 scin 

y 100+ 0.588 K/LM = 5.4 a= 0.08 
1.53 


(0.853) (1.53y) 
/0.59y = 0.019 


F.eJ.Shore, W.L.Bendel, H.N.Brown, R.A.Becker, Phys. 


Kev. 91, 1203 (1953). 


78" 


Zr ( < 24-Mev ‘y) 


LeKatz, ReGeBaker, ReMontalbetti, Can. Ue Phys. 
31, 250(1953). 


79° 2r?° «Ke22-Mev y) 
p+ 0.90 sn 
0.913 K/IM= 7 ce~ 


No Y(E,= 0.95-2.0) < 1% 
Bt /0.91Y = Ook 


FeueShore, W.L.Bendel, H.N.Brown, R.A.Becker, Phys. 


Reve 91, 1203 (1953)- 


7 65° zr?* (pile nyy) 
U(pile n,f) 
“49% 0.360 S™N 2 
49% 0.400 
~ 2F 0.910 
0.235 = s7 ce~ 
0.725 K/L= 5 
0.758 
UeMeCork, JeMeLeBlanc, DeWeMartin, WeHeNestor, 
MeKeBrice, PhySe Reve 90, 579 (1953)- 
0.370 Zr(pile n) ion chen 
1% 0.84 s 
y 0.721 a=0.0024 s pe, ce 


No 


H.Slatis, LeZappa, Arkiv Fysik 6, 81(1953). 


54% 0.364 s 
43% 0.396 
0.722 a, =0.0014 s ce” 


0.754 a, =0.0011 
by b=0.00+0.03 


P.SeMittelman, Phys. Rev. 91,484A(1953); 
report. 


0.73 U(n, f) 
(6) (0.73y) indicates 7/6 ~1 


chem; scin 


CeoEeMandeville, E.Shapiro, ReleMendenhall, EeRe 
Zucker, GeleConklin, Phys. Reve 89, 55911953). 


7r96 
40 


41 49 


nb92 
41 51 


37 


Tap 9.5% sein 


UeA.McCarthy, PhySe Rev. 90, 853 (1983). 


T 4.72 5.7"Mo chem 
bt 1.2 Al a 
Absorption due to x rays, 8° or both 


ReMeDiamond, Phys. Reve 89, 1149(1953). 


No 8 (< 0.05%) 


y 0.930 a= s 


P.Stahelin, P.Preiswerk, Nuovo Cim. 10, 1219(1953). 
Helv. Phys. Acta 24, 300 (1951). 


No 67 Nbd?3 (20-Mev p) chem; a,s 
y ~100t 0.933 scin 
it 1.84 


HeKeTIicho, DeGreen, JeReRichardson, Phys. Reve 
86, 422(1952); 87, 195411952); prive comm. 


Y (0.042) a,>100 Nbd(pile n); pe 


JeHeKahn, ORNL ~1089(1951). 


2.2x10°"" Nd(pile n) chem 
om 0.50 a 
0.70 scin 
get 0.87 
et 1.57 


"Based ono, (ND9>) = 1.1 
O0.L.Douglas, A.C.Mewherter, R.P.Schuman, Phys. Rev. 


92, 369 (1953). 


gy" 4d chem 


Y 0.231 s ce 


HeSlatis, LeZappa, Arkiv Fysik 6, 81(1953). 


0.235 K/L = 4.5 s7 ce” 
UeMeCork, UeMeLeBlanc, DeWeMartin,g WeHeNestor 
MeKeBrice, Phys. Reve 99, 579 (1953) 
(0.22) K/LM= 2.5 sl 
VeSeShpinel, Zhure Ekspti' i Teoret. Fiz. 22, 
255 (1952); Phys. Abste §5-82§4(1952). 
~ | a 9 chem 
5 35.0 d 65°Zr; chem 
om 0.165 
y 0.753 ce™ 
0.768 K/L = 7.6 
Evidence for low energy 7 a 
JeMeCork, JeMelLeBlarc, DeWeMartin, 


MeKeBrice, PhySe Reve 90, 579 (1953). 


fe) 0.159 d 65°Zr chem 
y 0.745 a=0.0024 


HeSlatis, LeZappay Arkiv Fysik 6, 81(1983). 


0.171 sl 
0.771 


018 


»F.Strucken, A.HeWeber, Phys. Rev. 
(1953); verbal report. 


| for y of 3.8t0.5 
| 
2m 
| 
yo 49 
| 
| 
| 
| 41 §3 
KY 
7195 
| 
| 
| 
= 
| 
| 
| 


Nb97 
41 56 


42 48 
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y 0.774 K/IM=6.6 Mo93 
R.E.Maerker, ReD-eBirkhoff, Phys. Rev. 89, 1159 
(1953). 6.7 
y 0.76 d 65°Z2r chem; scin 
(8) (0-76y) indicates ~1 
C.E.Mandeville, E.Shapiro, ReleMendenhall, E.R. 
Zucker, GeleConklin, Phys. Rev. 89, 559(1953). 
¥y 0.764 ce” 
P.S.Mittelman, Phys. Rev. 91,484A(1953).- 
y (0.665) Tr > 1.6%10°*** 
From attempt to detect nuclear resonance 
scattering from Mo?’ 
F.eReMetzger, W.B.Todd, Phys. Rev. 91, 1286(1953). 
Neutron resonances (ev) E,=1 ev to 10 kev 
46.3 = 400 
75 
140 
~ Mo! 00 
EsReHodgson, JeFeGallagher, EeM.Bowey, Proc. 42 58 
PhySe $0C. 654A, 9921952). 
T 5.7% (55=Mev p) chem 
B* ~1.42" Al a 
~0.25 43 50 
4a” 
*absorption due to x rays, 4* or both 
ReMeDiamond, Phys. Rev. 89, 1149(1953). 
Ty 65.5° Mo( < 24=Mev 
o (65.5°) /o (15.5") =0.2 for 16-20 
indicating 65.5° state has larger spin 1096 
LeKatz, ReGeBaker, ReMontalbetti, Can. Us Phys. 
31, 25011953). 52” 
No 65.5* activity from Mo (14.4-Mev n,2n); 
weak activity from Mo (18=Mev n,2n) 
JeE-Brolley, Ufey Phys. Reve 89, 877(1953); 88, 
618(1952). 
56 
nh 
5.9 
15.5" Mo(< 24=Mev ¥) 
6 3.3 a 
65.5 level 0.15+0.05 Mev above 15.5” 
eS. from MO(y,n) thresholds 
99 
LeKatz, ReGsBaker, ReMontalbetti, Cane Us Phys. ad 
31, 250(1953).6 


, 6-95" ND(ppn) chem, rel o 
60, 0.290 scin 
100 0.690 
~100* 1,464 


GeEsBoyd, ReAeCharpie, Phys. Rev. 88, 681(1952). 


y K/L sce 
0.684 1.5x107? Mi 
1.479 2.4x107* 
Mo x rays crit a, cryst 


*Based On a (0.262y) = 0.7 


CoW.Forsthoff, Rede Naumarn, 
PhySe Reve 90, 1004 (1953). 


Mass assignment of 6.7" activity confirmed 

with ms Nb (6.7=Mev d) chem 

0.27 scin 
0.70 
1.5 


ReBernas, JeBeydon, Compt. rend. 236, 19411953). 


Mass assignment of 6.7" activity confirmed 


with ms Nb (25=Mev d) 
0.264 L/M~3 s7\2 ce” 
0.685 pe” 
1.479 pe” 


S.eThulin, Phys. Reve 89, 1146(1953), 


> 10157 
Assuming decay energy 22 Mev 
Definite evidence of activity 


ppl 


JeHeFremlin, MoCeWalters, Proc. Phys. Soc. 65a, 
911(195§2). 


43.5” 
0.390 


Mo?? (9.5=Mev p) chem 
a, = 0.31 K/LM=5.8 M4 


STIN2 ce; pe 
Assignment from Nb?3(39=Mev a), 


Mo(~O to 20=-Mev d); formerly assigned to 


H.T.Easterday, H.A.Medicus, Phys. Rev. 39 


(1953). 
52™ No?) (13.5-Mev a) 
~0.01% 

Y 0.034 K/L* 1.2 


Assignment from (9,.5=Mev D)» MO(4=Mev p); 
formerly assigned to Tc?” 


HeTeEasterday, H.A.Medicus, Phys. Rev. 89, 742 
(1953). 


T (metal) 6.04" te 
T dependent on chemical state 


K.T.Bainbridge, M.Goldnaber, Eewilson, Phys. Rev 
90, 430 (1943). 

I 5/2 para 
101 99 

= 1.09 


Proc. Phys. Soc. 65A, 
951(1952). 


I 25/2 or <9/2 S 


is negative 


K.Murakawa, J.Phys. Soc., Japan, 8, 535 


38 
41 | 
35 
| 
| 
| 4090 | 
| 
Mo?! 
75° 
| 
| 
| 
| 
- 16" | 
4093 
42 §1 
6.7" 
| 


we 


44 


gulo3 
59 


Rh 
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5/2 
= 1.09 


JeOwen, Proce Phys. Soc. 65A, 
951(1952). 


para 


I 25/2 or <9/2 
is negative 
K.Murakawa, Je PhyS. Soc. Jepan, 8, 535 (1953). 


(0.499) 7<2x 107? ky 


T.CeEngelder, Phys. Reve 90, 25911953). 


Neutron resonance (ev) cryst s 
1.260+0.004 5000+200 
=0.156+0.005 


VelL.Sallor, Physe Reve 91, 533 90, 363A(1953). 


T 


AeHeWeAten, Ure, HeCerfontain, WeCzcubas, T.eHamer= 
ling, Physica 18, 972(1952). 


Ru(28=-Mev d) chem 


T g™ Ru(28=Mev d) chem 
s 
AeHeWeAten, Urey HeCerfontain, WeDzcubas, TeHamer= 
ling, Physica 18, 972(1942). 


0.286 


$.C.Fultz, ReJeNash, M.L.Pool, 
“hySe Reve 88, 170A(1952). 


Ru(p); s7 ce~ 


0.144 
0.286 


Ru(p); s77 ce~ 


No 


SeCeFultz, ReUeNasn, ReleWOOdward, MeL.Pool, 
Phys. Rev. 85, 1704(19§2). 


y 14t 0.0511 K/L ce 
170t 0.0772 K/L ‘0.6 sein 

(0«051Y) (x) KX Rh(pile n) 

tRelative intensity ce~ 

WeC.JOrdon, UeMeCork, PhyS. Reve. 99, 

86211983). 

0.052 a~25 pe, scin 


JeH.Kahn, ORNL = 1089(1951). 


y 0.55 
w ~1.2 


No (0.55¥) (X) NO (0.557) (y) 


Rn(pile n);scin 


UeMeCork, SeBeBurson, Phys. Reve90, 
862 (1953). 


Capture y's Rh(n,¥) scin 
0.080 


0. 160 


B.Hamermesh, V.Hummel, Phys. Reve. 88, 916(19482). 


45 61 


Pd 


pq! 05 
46 59 


Ag 


39 
100 t 0.51 scin 
53 0.62 
2+ 0.87 
7t 1.04 
1t 4.55 
(0-62y) (0.51y) (6) and polarization- 
direction I=O+t, 2+, O+ 
yy(e) coefficients 12% lower than theory 
UeUeKraushaar, MeGoldhaber, Phys. Reve 89, 1081 
(1953). 
Relative abundances ms 
A 102 104 105 * 
% 0.96 10.97 22.23 
A 106 108 110 
27.33 26.71 11.81 


G.Consolazio, R.Baldock, Phys. Rev. 92, 
1096A (1953). 


I 5/2 s 


JeBlaise, HeChantrel, Ue phys. radium 14, 135 
(1953). 


I 5/2? $ 
- 0.57 
A.Steudel, 132, 429(1952). 


m 
5 
0.17 


JeHeKahn, ORNL 1089(1951). 


Pd (pile n) 


scin 


13.6" 
Counted for 15 half-lives 


Pd(pile n);chem 
counter 


WeWeMeinke, Physe Reve 90, 410 (1943). 


2 


U(28=mev d)scin 
chem 


ReNusSbaum, ReNeWapstra, A.HeVerster, 
NeF.Cerfontain, HeCerfontain, Physica 19,385 


y 0.018 


(1953). 
y's Ag (n n'y) E,= 207 
scin 
1.5 


V.E.Scherrer, W.L.Smith, BeA.Allison, W.R.Faust, 
Phys. Rev. 91, 768 (1953). 


Neutron resonance (ev) 
5.24 


cryst s 


HeH.Landon, V.L.Sailor, H.L.Foote, Ure Phys. Rev. 
90,363A(1953). 


Neutron resonances (ev) E,=i2 ev to 5 kev 


5.15 + 0.03 52 
15.9 of 66 
29.6 125 
40 


A.W.eMerrison, EsReWibdlin, Proc. Soc. 215A, 
278(1952). 


: 
| 
101 106 
| Ru h 
| = = 
M1 
| 
in = 
| 
| 
1 | 
| 4§ 
| 
| 45 «484 46 63 
101 
Rh 
13 
| 89 46 66 
| 
| 
| 
45 59 


40 


Ag 


aglo4 
47 (457 


ag!06 


47 


24.5" 


ag!07 
47 60 
Stable 


47 62 
39% 


stable 


ag! 
270° 


47 63 


agi! 
47 64 


E 
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Neutron resonances (ev) Es 15 to 100 ev 
16.5 40 52 71 
30.7 43 56 88 


W.Y.Kato, 
Phys. Rev. 90,363A (1953). 


27" d 59"Ca 
2.70 s77 
0.555 


Number of weaker Y's tentatively assigned 
to age?" 


FeAeJOnnson, Proce ROye SOce Canada 46, 135A 
(1952). 


+ 
(<1% of €) scin 


WeL.Bendel, FedeShore, HeNeBrown, ReAeBecker, 
PhySe Reve 90, 88 (1953). 


24.0™ Ag (22=Mevy) 

bt 17% 1.45 s™N 2 
83% 1.96 

B (2?) <1% 0. 36 

17% 0.512 scin, 


€, /(0.512)annhil y's) = 0.28 


High energy photons probably bremsstrahlung 


WelLeBendel, FedsShore, HeNeBrown, 
Physe Reve 90, 888 (1953). 


(Ag???) = 0.86627 


G.eWessel, H. Lew, Phys. Reve 91,476A(1953). 


a 13 Pa sc 


Q 
3 


(0.087) a,~2 


ReNuSSDaum, ReHeWapstra, 
NeFeCerfontain, HeCerfontain, Physica 19,385 
(1953). 


GeWessel, H.Lew, Phys. Rev. 91,476A(1953)- 


(0.538) 

NO (0.538) (1.52)51.39y) 

(0.66Y) (0.89, 

(0.89Y) (0.94¥51.39y) 

(1.52y) (0.66¥s0.76Y) NO(1.52y) (0.89y) 


Results in agreement with Slegbahn decay scheme 


SeAsEedvohansson, S.Almquist, Arkiv Fysik 5, 427 
(1952). 


Capture y Ag 


0.187 


BeHamermesh, VeHummel, Phys. Reve 88, 916(1952). 


scin 


B 


UeMeBrabant, L.W.Cochran, R.S.Caswell, 
Reve 91,210A(1953)- 


= 0.376 +0.014 ic 


Phys. 


Cd 


cq! 


48 56 


57 


48 


cg! 


66 


15% U(28=-Mev d) a 
20% chem 
40% 3.5 
25% 4.1 
y 0.62 scin 
NO (41) (y) 
ReNussdaum, ReHeWapStra, 
NeF.Cerfontain, H.Cerfontain, Physica 19,385 
(1943). 
Neutron resonance (ev) 
0.180 o,= 7800 [= 0.113 
BeNeBrockhouse, Cane Ue PhySe 31, 432 (1943). 
Neutron resonances (ev) E = 1 to 4000 
ev 
18.0 
et me 
66.6 cati2? 
st 88.2 
122 
163 
234 
400 
840 
ReRePalmer, LeMeBollinger, Phys. Reve 91,4594 
(1953); vervdal reporte 
T Ag(50-Mev p) chem 
p* 0.93 
0.0666 
0.0835 
W 0.1498 
FeAseJohnson, Proce ROye SOCe Canada 46, 135A 
(1952). 
55” Ag(35=-Mev p) chem 
1.68 377 
y 0.0254 (Kk x ray?) 
2.4 


FeAsvOMnson, Proce Roy. Canada, 46, 135A 
(1952). 


(0.247 level)~0.5 Single In cryst yy (@) 


H.Albers-Schonberg, K.Alder, 


E.Herr, 
T.B.NOVey, 


O.Braun, 
Phys. Reve 91, 1287 (1953). 


Levels Cd(nyn')49"Cd  E,*0.1 to 164 
0.72 

0.95? 

1.15 

bsolute 7 consistent with I=11/2 for 

49"Cd from statistical model 


AsEeFrancis, JedeMCCue, C.Goodman, 
89, 1232(1953). 


PhySe Rev. 


Capture y's Cd (n,y) 
0.097 


0.562 


s7 cem 


CeTeHiddon, CoOeMueninause, Phys. Reve 88, 943 
(19§2); 87, 222A(1982). 


agi | 
oe 
| 
| 
| 
| 
| 
alll 
| 
| 
| 
| 
| 
| 
| 
| 


NEW NUCLEAR DATA 4) 
ca! Capture y's Cd (Nyy) sl pe™ jn! 10 4.9% Ag (20-Mev a) 
ua 66 got 0.555 0.80 49 61 YyIT 0.121 K/LM=4.5 chem; Sl 
est 0.646 20° 1.30 4.9” 100 0.657 
a *photons per 100 n captures 42* 0.884 
Phys. Rev. 90, 355A(1953)5 27% 0.937 
verbal report. * Relative intensity of ce~ 
' 
Capture y's Cd (nyY) scin EeBleuler, JeWeBlue, SeAeChowdary, AeCevonnson, 
0.558 DeveTendam, Phys. Reve 90, 464 (1953). 
8.5 
BeHamermesh, VeHummel, Phys. Reve 88, 916(1952)- 65” 2.25 Ag(20=-Mev a) sl 
¥ 0.656 chem si ce™ 
3 | (2.256) (Y) No 2.9h+ (<3) 
Capture y's Cd 2cryst scins 
EeBleuler, UeWeBlue, SeAsChowdary, 
| 33 0.88 DeveTendam, PhyS. Reve 90, 464 (1953). 
13+ 1.33 
| 0.1708 K/IM= 7.0 8 
A 
2. 49 62 0.2456 K/LM* 4.8 
34+ 3.61 
4u.67 GeAeGraves, LeMeLanger, Phys. Reve 
| “4 8B, 169A and 34411952). 
5.17 
| WeAeReardon, ReW.Kroney Re Stumpy, PhySe Reve Jl, 
442A3 334 (1953)6 vy (6) b=- 0.19 liquid sample 
b depends on phase not chemical structure 
Capture y's Cd pair s ReMeSteffen, Phys. Reve 89, 90311953). 
o.3et 6. 82 o.12* 7.84 
0.21 7.67 0.23" 8.48 
+ + 20.7" Ag(20-Mev a) chem 
+ 4% 0.155 large K/LM = 3. 
Photons per 100 n Captures 5am 
G ) inse h Bleule UeWe Blue, SeAeChOwdary, AeCevonnson 
B.BeKinsey, Phys. Rev. 90, 90, 46 (1983). ’ 
| cd! 16 x 1025" ppl 9” 4.5" 2i™In Ag(20-Mev a) 
4 6 me A 
. Assuming decay energy 22 Mev } 44% 0.656 s 
| [+(+e) 1.52 
UeHeFremiin, MeC.Walters, Proc Phys. Soc. 65A, 
911(1952). No PY 
FeBleuler, JeWeBlue,y SeAsCNOwdary, 
DeUeTendam, Physe Reve 90, 464 (1953)- 
ya y a 
| 113 0.3917 K/LM= 4.2 
AsHeWeAten, Urey MeBOelhouwer, Physica 18, 651 ‘ Y /LM= 4. s 
(1952). 
GeAeGraves, LeMeLanger, R-DeMoffat, PhyS. Rev. 
| BB, 169A and 344(1952). 
3.0"  Ca(nyy) Cd(dep) f) 
weak if present 5.4966 In(NO,).; I 
an 49 64% = 0.99787 + 0.00004 
| CeDeCoryell, PeLéveque, HeGeRichter, Phys. Reve 
) 89, 903A(1953)~ YeTing, DeWilliams, Physe Reve 89, 595(19§3)- 


~ 50" ~50" Cd(nsy) Cd(dyp) U(n, f) int 4 0.1898 K/LM=1.00 


nod GeAeGraves, LeMeLanger, ReDeMoffat, PhySe Reve 
8B, 169A and 344(19§2). 


2.01 50°In; s 
cal ~ 30" U(n, f) 
48 7 a VeSeShpinel, NeVeForafontov, Zhur. Ekspti" i 
Teoret. Fize 21, 1376(1981). 
Not p 4.5"In 
CeDeCoryell, P.Leveque, HeGeRichter, Phys. Reve 
B9, 903a(1963). (possible 1.2Y) of 
ReHeNussbaum, ReVan Lieshout, Physica 19,451. 
(1953). 
In Neutron resonance (ev) 
1.458 o.=27,000 =0.114 
yy(@); I=2,2,0 Or 4,2,0 50° In metallic 
F y cascade follows € decay of 72° state 


eBorst, Physe Reve 90, 859 (1953). ReMeSteffen, WeZobel, Phys. Reve 88, 170A(1952). 


| 

A 
| Peleveque, HeGeRichter, Physe Reve 

Le 


42 


stable 


pnt 
49 67 


gn! 24 


50 74 
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0.3346 K/LM=3.8 8 gn! 24 
74 
GeA.Graves, LeMeLanger, ReD.Moffat, Phys. Rev. 
88, 169A and 344(1952). 
5.5083 In (NO, ) I 
v(In25) /v(se*5) = 0.901877 + 0.00005 sp! 
YeTing, DeWilliams, Phys. Rev. 89, 595(1953). 51 85 
A 54. 0.07 In(pile n) 
Counted for 5 half-lives with G-M 
KeWeDownes, G.eA-Price, ReSher, VeueWalsh, 
BNL=216 (T-33). 
53.99" + 0.08 In(pile n) sb!20 
Counted for 6 half-lives with £6 electro- 51 69 
scope 266" 
E-E-Lockett, ReHeThomas, Nucleonics No. 3, 
14(1953). 
Capture y's In (ny) scin 
0.160 
0.256 121 
No crossover observed 
8.Hamermesh, VeHummel, Phys. Rev. 88, 91611952). 
70™ U(nyf) _ 
and weak y a 3” 
CoDeCoryell, P.Leveque, H.G.eRichter, Phys. Rev. 
89, 903411953). 
gb!23 
~2.54 U(n, f) 
f” and very weak y a 
C.D-Coryeil, P.Léveque, H.G.eRichter, Phys. Reve 
89, 903A(1953). gb! 24 
60° 
d 30"Cd chem 
B 4.0 a 


C.0-Coryell, P.eléveque, H.GeRichter, Phys. Rev. 
89, 903A(1953). 


T 120° 
NO 0.255Y (<1% of 0.39Y) 
NO 0.401Y (<10% of 0.39Y) 


Ye-Deschamps, PeAvignon, Compt. rend. 236, 478 
(1953). 


chem 
scin 


Sn(pile n) 


No e (0.085y) <1% of e (0.392y) sl 
No e (0.255y) <1% of e (0.392y) 

(0.401y) not resolvable 
e~ (auger) = 


=0-08 to 0.17 (if all € to 0,392 level) 
Previous value of 0.8 superseded 


0.56 


CoD.-Broyles, D.A.Thomas, S.«KeHaynes, Phys. Rev. 
89, 71§(1953). 


95% sn??* scin 


UeAeMcCarthy, Phys. Rev. 90, 853 (1953). 


T >24 1015" 


B ppl 
Assuming decay energy >2 Mev 
JeHeFremlin, MeCeWalters, Proc. Phys. Soc. 645A, 
911(1942). 
15.5™ sn(>5-Mev p) chem 
Bt 2.40" not Sb (<31-Mev +) 
0.90* Sl pe~ 
1.30* 
2.20* Sl Cpt 


8+ and y's formerly assigned to 16.6"Sb?°q.y, 
No 6o"Sb found from Sn(6.8-Mev p) chem 


P.Stahelin, P.Prelswerk, Nuovo Cim. 10, 1219 (1953). 
“Data of J.P.Blaser, F.eBoehm, P.Marmier, Helv. Phys. 


Acta 23, 623 (1950). 

T 16.6" Sn(5-Mev p) chem 

B (1.70)* Sb (<31-Mev Yy) 
No y (E> 0.60) scin 

y's previously assigned here not produced by 
Sb(< 31-Mev y). Now assigned to sp216, 


P.Stahelin, P.Preiswerk, Nuovo Cim. 10, 121911953). 
*U.P.Blaser, F.Boehm, P.Marmier, Helv. Phys. Acta 
23, 623 (1950). 


q -1.3 


G.-Sprague, D.H.Tomboulian, Phys. Rev. 
91, 476A (1953). 


92,105; 


0.059 
0.074 


JeHeKahn, ORNL-1089(1951). 


a(0.059y ?)~ 25 
(pile n); pe 


q -1.7 
G.Sprague, D.H.Tomboullian, Phys. Rev. 92,105; 
Ql, 476A (1953). 
49% 0.61 
oF 0.966 
7% 1.602 
21% 2.317 F-K plot not linear 
2.38 Al=1,yes ? Not AI=2,yes 
0.603 a=0.0034 K/LM=7.9 E2 ce 
0.641 
0.716 
1.68 
2.09 
(1.68y) (0.60y) (2.09y) (0.60y) 
L.M.Langer, N.H.Lazar, Phys. 
Reve 91, 338; 91, 485A (1953). 
10% 0.223 
53% 0.609 
6% 0.871 
5% 1.581 
5% 1.658 F-K plot not linear 
21% 2.306 F-K plot not linear 
2.328 Al=2,n0 ? Not Al=2,yes 
Yy Rel. intensity of ce” 
0.60% K:L:M=100;: 13:3 
0.648 K=5.4 


6.71172 


= 
| 
54” 
| 
| | 
49 68 
70" | 
~ 2.5" | 
int 
49 69 
<3" | 
snl — 
50 3 
1129 
| 
| 
| 
| 
: 
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sp! 24 0.725 K=7.8 te'24? capture y Te (ny) scin 
73 1.697 K=3.4 0.609 
60 
E.P.Tomlinson, S.L.«Ridgway, K.Gopalakrishnan, BeHamermesh, VeHummel, Phys. Reve 88, 916(1952). 
Phys. Reve. 91, (1953)- 

s - 
hem y (0.035) 7=1.6x 107? 
Y) B (0.95) AI=2, yes shape? sl 589 ReLeGraham, Cane Ue Phys. 31, 377(1953)- 
pe~ 2.27. Al=2 yes shape 

a K/L 
125 
(0.607) 0.0036 7.1 E2 73 0.0355 a, = 160 pe 
16% (1-7) K: L:M=5.4: 3.6: 1.0 
nem O.ReHutchinson, MeL.eWiedenbeck, Phys. Rev. 88, 0.110 ay * 11 
69911952). K: L: M= 40: 5.5: 1.0 
53) 
ys. | JeGeBalfour, quoted by $.CeCurran, Physica 18, 
y 0.607 K/LIM~15 ce™ 1162(1992). 
em ReEsMaerker, Phys. Rev. 89, 1159 
te!30 >10179 Te chem 
Y) 4B 
52 
In (0.60) 7<2x10 by HeDe Sharma, Curr. 22, 48 (1953). 
y | TeCeEngelder, Phys. Reve 90, 25911953). 
Ve 
| | y 154, 0.60 17, 1.35 ss Cpt 52 78 assuming decay energy >2 Mev 
0.71 1.08 UeHeFremiin, MeCeWalters, Proce Phys. Soce 65A, 
| 6.6, 0.96 10 2.07 911(1952). 
; | 4.4 1.05 
KeGromov et ale, Doklady Akad. Nauk SSSR B6, te! 3! 24.8" Te(n»y) chem 
m 
55% 2.0 a 
| Yy 1.692 sl pe~ Yy 30T 0.16 a 
DeEsAlburger, Phys. Revs 88, 125711952). 20t 0.7 
| vy by 
No yy(@)» no yy polarization - direction scin KeGelger, Naturforsch. Ta, 57911952). 
| (2.2768 ) (0.60y) polarization - direction 
I=3, 2+, Ot 
Neutron resonances (ev) ev to 5 kev 
ReM.eKloepper, E.SeLennox, MeleWiedenbeck, Phys. 
Rev. 88, 695(1952). 19.4 23 
29.6 
43 
(2427) )(0-60Y) polarization=direction AwWeMerrison, EsReWidlin, Proce Royse SOCe 215A, 
0.60y no parity change 278(1952). 
D.R.Hamilton, A.Lemonick, F.M.Pipkin, Phys. 
53 68 
| BeDropesky, E.O.Wiig, Phys. Rev. 88, 683(1952). 
(1.70) (E)1 99.9% yy (8) 
a= 2.6x 107% E1 7 3.4" d 20"Xe 
(1.70y) (0.60y) (@) 1=3,2,0 53 69 
1(2.3 level Tel24) BeDropesky, EsOeWiigy Phys. Reve 88, 3(19§2). 
(2.06y) (0.607) (6) I= 3,2,0 125 
| y 0.0354 d 18"Xe; sl 
oReMetzg hySe Ve 90, 32811953). 5 2 - 
| etzger, ys e e (Auger) s[e ty (0-038y)] = 
shows € chiefly to 0.035 level 
| (1.70) (E)1 99.9% yy (6) 1.Bergstrom, Arkiv Fysik 5, 191(1952). 
(1.70y) (0.80y) (8) I1=3,2,0 
JeUJeKrauShaar, MeGoldhaber, Phys. Reve 89, 198 126 72.5 + 0.87 1 (28=Mev a); sl 
| 27.6¢ 1.26 
B* 2.77 1.21 
| (0.60Y) (2.276) Sb(pile n); scin Y sl ce> pe~ scin 
(0.60Y) (1.70Y) (0.60Y) (2.06Y) ? 0.390 1 =0.016 K/LM>8 E2 
(0.60Y) (0.65 and/or 0.73y) 0.67 
SeAlmquist, Arkiv Fysik 5, 427 €, /0.87y) 1.25* (0.39y) / (0.67y) ~ 1.0 
~0.9% ) (0.39) (K x ray) (0.67) 
* 
ee x From comparison with Cs*’’ K xX ray/y value 
te y (0.159) 7=1.9x10~ 


52 1 
1 1 


oMarty, HeLangevin, P.Hubert, Compt. rend 236, 
83(1953) 


ReleGranam, Cane Ue Phys. 31, 


44 


127 


53 75 


131 
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Iql 0.69 


TeKamei, Je Phys. Soce Japan 7, 649(1952). 


quad res 


Level I (n,n'y) E.=14 scin 
Y's 0.7-0.8 n*’y 
No other Y's observed 


ReEe Garrett, FeleHereford, BeWeSloope, Phys.Rev. 
91, 441A (1953); verbal report. 


¥ 100t 0.455 scin 
et 0.98 


AeHe Wapstra, NeFeVerster, Me BOelhouwer, Physica 
19, 138 (1953). 


q (1229) 7q(1227)= 0.701213 


+0.000015 
ReLivingston, HeZeldes, Physe Reve 90 


quad res 
609(1953). 


0.150 2, no s 
y 0.038 a,= 19 M1 
No 0.188 £& (< 1%) scin 


Eeder Mateosian, C.oSeWuy Physe Reve 91, 497A, 
(1953); verbal report. 


T 8.07%0.02 


electroscope 
Counted 3 samples for “5 half-lives 


HeHeSeliger, Le Cavallo, S.V.eCulpepper, Phys. 
Reve 90, 443 (1953). 


8.05% + 0.01 U(n,f) 


ReM.Bartholomew, E.Brown, ReCeHawkins, WeF. 
Merritt, LeYaffe, Cane ue Chem. 31, 120(1953). 


T 8.067 + 0.02 


E-EeLockett, ReHeThomas, Nucleonics 11, No. 3 
14(1953). 


Y 0.080164 + 0.000009 
0.284307 + c,000049 
0.364467 + 0.000050 

Results of new measurement using 1952 cali- 

bration 


cryst 


H.C.Hoyt, JeWeM.DuMond, Phys. Rev. 91, 102711953). 


Yy Sl pey 
_a,* K/L 
6f (0.284) 0.05 3.3 E2 
100T (0.364) 0.02 5.6 E2 
10f (0.638) a=0.004 £2 
3T (0.723) a=0.003 E2 


*Based on a, = 0.097 for 0.662 of 


UeReHaskins, JeD.eKurbatov, Phys. Reve 88, 884 
(1952). 


(0.637) a,=0.0040 E2 s cey 
(0.722) a,=0-0031 E2 


UeLeWolfson, Cane Ue Physe 30, 71511952). 
(0.2847) (0.080y) No other yy scin 


SeAlmqvist, SeAseEevohansson, Nature 170, 583 
(1952). 


53 78 


xe 


xel2! 
54 67 


ye!23 


69 


ye!25 
54 71 


ye !27 


(0.284Y) (0.080Y) (@) isotropic scin 


DeSchiff, FeReMetzger, Physe Reve 90, 849 (1983), 
h 
T 20.8 10.2 U(n,f); chem 


S-Katcoff, W.Rubinson, Phys. Reve 91,1458(1953). 


Mass assignment of 54” activity confirmed 
from U(n,f) cumulative yleld of 7.7% 
(xe23? yield =4.2%, yield =8.2%; ms) 


LeYaffe, BeAeGreer, Cane Je Chem 31, 
48(1953). 


Neutron resonances . (ev) 
9.3 
13.9 oJ ?~ 1000 


E, = 1-5 ev tO 2 kev 


SoPeHarris, PhySe Reve 89, FO4A(1953).~ 


yo" 


BeDropesky, EsO.Wiig, Phys. Reve. 88, 683(1962). 


1.5°I, I(240-Mev Pp) chem 


T 70” 1(80-Mev p) chem 


DeE-Tilley, Proc. Roy. Soc. Canada 46, 135A4(1952). 


T 20° =p 3.471, I(240-Mev p) chem 

BeOropesky, E-O.Wiig, Phys. Rev. 88, 683(1952). 

T 19.5" p 3.471, 1(80-Mev p) chem 
D-E.Tilley, Proc. Royse Soc. Canada 46, 135411952) 


1.78 p 1(240—Mev p) chem 


BeOropesky, EeO.Wiig, Phys. Reve 88, §83(1952). 


2.1% 


DeE-Tilley, Proc. Roy. Soce Canada 46 


I(50—Mev p) chem 


» 135041952). 


T 18.0" Xe (pile n) ms 
€ from ratio of Auger em to cez 
0.054 K/LM= 4.2 sl, 
i1* 0.096 K/LM=5 cem 
K/LM = 5 
24* 0.187 K/LM = 4.5 
7 0.243 K/LM=7 
vw 0.46 scin 


*Relative intensity of 


|1.Bergstrém, Arkiv Fysik 5, 191(195§2). 


259 Xe (pile n) ms 

€ from ratio of Auger e~ to cer 

y 34* 0.057 K/LM= 6.2 $l, 
21* 0.145 
41* 0.170 
0.2026 K/LM=4.7 


vw 0.365 scin 
*Relative intensity of 


Arkiv Fysik §, 191(1952). 


= 
| 
| 
53 80 
| 
| 
| 
xe! 22 | 
54 68 
| 
| 
| 
773 


m 


stable 


cs !28 
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12.04 8°r ms cs!28 
0.1639 a, = 36 m4 
K/L= 2.3 L/M=2.9 
l.Bergstrom, Arkiv Fysik 5, 191(1942). 
q - 0.12 
+ 0.683 8 
A.Bonr, U.eKoch, EeRasmussen, Arkiv Fysik 4, 455 
(1952). 
T 5.47  Xe(pile n) U(n,f) me 
bh 0.347 sl 
0.08) a, = 1.5 M1 2 
K/LM= 4.9 cs!29 
le-(0.087)) (4) 5574 
1.Bergstrom, Arkiv Fysik §, 191(1952). 
y (0.08) a, = 1.8 K/ LM = 6 M1 
= -9 
T=6x10 Be, 
Cs 
ReLeGraham, Cans ue Phys. 31, 377(1953)- 
55 #717 
9.13" U(nyf) chem 
F.Brown, LeYaffe, Cane Je Chem. 31, 242(1953)- cs! 34 
55 
2.37 
T9 9.2 Xe(pile n) U(n,f) ms 
7 0.91 sl 
a, = 0.054 M1,E2 
K/LM=6.5 sl scin 
at 0.61 scin 
le“ (0.25y) [4] 


0.053, 0.148, 0.190 y's not found 

leBergstrom, Arkiv Fysik 191(1982). 

K/LM=5.€ 


Phys. 31, 377(1953). 


Y (0.25) 


prey 


ReE-Bell, Can. Je 


Existence of 0.8°Xe activity in doubt 
Previously reported as p 1.8"Ce*9, qv. 


AsAeCaretto, Urey SeKatcoff, Phys. Rev. 89, 1267 
(1953). 


0.125 
0.4) 


AeHeWapstra, NeFeVerster, MeBoelhouwer, Physica 
19, 138 (1953). 


I (56=Mev a) 
scin 


d 2.4° Ba 
chem apy 
3.4 
0.135 scin 
0.29 
30+ 0.455 

Ww 0.97 
Yy NO (3.1/) (y) 
y's could belong to Ba??® 


T 


+ 


f, <\ fo 
(161/35) 


ReWeFink, Wilgy PhysSe Reve 91, 194 (1953). 


45 


3.9” (B8=Mev a) 
“0. 46 scin 
5 


(K x ray) = 004 


Wapstra, N.FeVerster, MeBoelhouwer, Physica 
19, 138 (1953). 


T 3.8” d 2.4°Ba chem 
£* observed with 2.4°Ba belongs to this 
daughter 


MeLindner, ReNeOsborne, Phys. Reve 88, 1422(1952).- 


1 (56=Mev a) 
scin 


95+ 0.385 
St 0.560 
0.040 y not observed 


AeHs Wapstra, NeFeVerster, MeBoelnouwer, Physica 
19, 138 (1953). 


Cs (26=Mev d) 
scin 


AeHs WapStra, NeF.Verster, MeBoelhouwer, Physica 
19, 138 (193). 


Yy 0.69 


10% ~0.08 Cs (pile n) 
0.21 STN 2 
6% 0.410 
81% 0.657 
0. 202* 0.797 7.3 
0.475 ~5 0.803" 
0.563 1.039 ~10 
0.570* 1. 168 ~10 
0.605 6.4 1.368 ~10 
0.663* s ce“,pe~ 
* only observed 


UeMeCork, UeMelLeBlanc, WeHeNester, MeKeBrice, 
PhySe Reve 89, 9OTA; 90, 444 (1983). 


22% 0.085* Cs(slown); s 
0.28" 
0.42* 
65% 0.65" 
137* (~0.58) atts s pe~ 
~2* ~1.0 


KeGromov, BeDzhelepov, Dokliady Akad. Nauk SSSR 
85, 29911952). “NeAntonteva et ale, ibid. 


0.602 K/LM=6.6 8s ce 

0.799 K/LM= 7.8 
ReEMaerker, ReO-Birkhoff, Phys. Reve 89, 1159 
(1953). 


yy(@)s yy polarization direction scin 


I=4t, Lt, Ot 


ReMeKloepper, E«SeLennoxy MeLeWiedenbeck, Phys. 
Reve. 88, 695(1952). 


yy polarization correlation observed 
Consistent with 5+, 4+, 2+, O+ 


BeLeRabdinson, LeMadansky, Phys. Reve 88, 1065 
(1952). 


| xel3! 
YY 54 77 
‘in | 129 
| 
on | 
xe !33 
5479 
| 
Vv | 
| 
54 19 
| 
| 
xe! 35 
| BL 
| 9. 2” 
m 
n | 
| 
| 
| 
| 
| 
| 
| 
| 
72 
| : 
| 
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cs!85 0.210 AI=2, no shape s 11.8% Bal3° (pile n) 
59... 80 -Y K/L K/L 
LeLidofsky, EsAlperovitch, C.S.Wu, Phys. Rev. K/L 
90, 387A(195313 verbal report. 0.055 <i 0.249 
0.079 10 0.374 6.0 | 
0.092 0.489 
cs!37_ 33) U(n,f) chem ms 0.124 3.6 0.498 
55 82 = Gale. from Cs!37/¢s133 ratios measured 0.133 5.8 0.585 
between 4.2 and 5.4 years after fission 0.216 9 0.620 
DeR-Wiles, BeWeSmith, ReHorsley, H.G.Thode, Can. 0.239 36 
Ue Physe 31, 419(1953). No 0.82 or 1.2 y scin 
JeMeCork, JeMeLeBlanc, MeKeBrice, 
B- Area i Physe Reve 91, 76; 91, 497A (1953). 
=2,yes shape s 
1.20 AtI=2,no 
C.D-Broyles, S.KeHaynes, Phys. Rev. Ba(pile n); s 
89, 715(1953). ay K/LM 
0.043 ce~ 
0.065 
0.663 K/LM* 4.52 ce 0.108 
R.E.Maerker, Phys. Rev. 89, 1159 0.122 6.0 
4t 0.241 | 
y 0.6614 K/LM=4.6 93 7+ 0.370 ~0.010 E1 | 
G.A.Graves, L.M.Langer, R.«D.moffat, Phys. Rev. 100t 0.494 ~0.0045 2.5 E2 
68, 169A and 344(1952). 
LeS.Chen, UsReHaskins, | 
Phys. Reve. 88, 263(1982). 
y 0.66165 s™2 ce pe | 
+ 0.00015 
¥ w ~0.10 Ba(pile n) 
G.Lindstrs KeSiegbanhn, A.H.Wapstr Proc. 
94119533. pstra, Proc 58t 0.122 chem scin 
45t 0.220 
25t 0.370 
0.66160 cryst 100t 0.500 
+0.00014 0.620 
DeEeMuller, HeCeHoyt, DeueKlein, ot 0.90* | 
Phys. Reve 88, 775(1952). 1.62" 
x 145¢ Kx ray | 
uin,f) chem (0012) (0.50Y) *Possible impurities 
55 83 a 3.40 F-K plot not linear sl We Payne, MeGoodricn, Phys. Reve Gl, 49TA (195395 
a3t 463 sl ce, scin 
43t 0.98 scin 
5 
X 1.44Y ?) 39" MeLangevin, Compt. rend 236, 68911953). 
(1.44Y)(0.46Y 7?) (1.447)(0.98Y ?) 
LeMeLanger, ReBeOuffield, CowW.Stanley, Phys. Rev | 
y 0.276 Ba (pile n) 
JeMe Cork, JeMelLeBlanc, WeHeNester, MeKeBrice, 
Physe Reve 91, 76 (1953). 
12" p5.5"Cs, Cs(190-Mev 4) 
5 71 
MeLindner, ReNeOsborne, Physe Reve 88, 142211952) pa!35 0.268 Ba(pile n) | 
56 19 JUeMe Cork, UeMeLeBlanc, WeH.Nester, MeKeBrice, 
bl h Physe Reve 91, 76 (1953). 
29 y 
pal28 2.49 Cs (240~Mev p) 
100% p 3.5” Cs chem | 
see cs2® for possible y's pal38, > 19159 ppl | 
56 82 assuming decay energy >2 Mev 
ReWeFink, E.0 Wiig, Phys. Reve 91, 194 (1953). 
UeHeFremlin, MeCeWalters, Proc. Phys. Soc. 
911(19§2). 
€ ~100% Cs(190-Mev d) chem 140 ‘ 
M.Lindner, ReNeOsborne, Phys. Reve 88, 1422(1952) — ReD-Birknoff, Phys. Reve 89, 1159 
129 
pt 1.6 Mev p) La No neutron resonances E,20+1 to 30ev 
5 73 chem 


Vele Sailor, HeHelandon, HeLeFoote, Phys. Reve 91 
ReWeFink, Phys. Reve 91, 194 (1953). 450A (1953). 


“ 


L 


57 


78 


Lal 42 


Ce 


83 


85 
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6t 0.49 Ba (26-Mev d) 
it 0.66 chem scin 
x 300t K xX ray 


AeH.Wapstra, Physica 19, 671 (1953). 


T 40.2" La (pile n) 


ReMeBartholomew, FeBrown, ReCeHawkins, WeF.Mer= 
ritt, LeYaffe, Can. J. Chem. 31, 120(1953). 


¥ 0.3286 + 0.0003 
0.4867 + 0.0004 
0.8151 + 0.0007 
1.596 +0.002 


AeHedgran, DeLind, Arkiv Fysik 5, 177(1952). 


y 0.488 K/LM= 3.7 sce 

ReE.Maerker, R.O.Birkhoff, Phys. Rev. 89, 1159 

(1953). 

Capture La (ny¥Y) scin 
4.5 


B.Hamermesh, VeHummel, Phys. Rev. 88, 91611952). 


>2.5 U(n,f) chem, a 
y 90¢ 0.63 scin 
10¢ 0.87 
(<2.5/-) (y) 
AeVe Bosch, Physica 19, 374 (1983). 
NO neutron resonances E_=0.1 to 30 ev 


n 


VeleSailor, Landon, HeleFoote, Phys. Reve 91, 
450A (1953). 


No fission product Ce with 6"<7< 13.9" chem 


AeAeCaretto, Ufey SeKatcoff, Phys. Reve. 89, 1267 
(1953). 


s 
(0.145) 7<2x107° By 


T.C.Engeider, Phys. Reve 90, 259(1953). 


100 o.71 Ce?*2 (pile nyy), 


1337 1.090 U(pile n,f) chem 
100 1.390 
y 0.126 sl scin 
~0.160 
0.290 
0.356 
~e5* 0.660 
0.72 
Unresolved lower energy £ 
(0.126Y) (0.160Y) 
W.M.Burgus, Phys. Rev. 88, 1129(1952). 
No 1.8"Ce activity U(n,f) chem 


Previously reported activity due 
to 2.0"Nd impurity? 


AeA.Caretto, Ure, SeKatcoff, Phys. Rev. 89, 1267 
(1953). 


5 


8 88 


59 86 


59 87 


Nd 


60 87 


47 
13.9" p 24.4"Pr U(n,f) chem 
~0.9 a 
~0.2 4 
AsAsCaretto, Ufey SeKatcoff, Phys. Reve 89, 1267 


(1953). 


NO neutron resonances E,=O001 to 30 ev 


VeleSailor, HeHeLandon, HeLeFoote, Phys. Reve 91, 
4HOA (1953). 


Pr (<70=Mev ‘Y) 
scin 
FeleBoley, lowa State Coll. ue Sele 27,129(1953). 


2.4 


I 5/2 para 
CeFeDavis et al, Atti accad. nazi. Lincei, Classe 
fise mat. e mate ll, 77(1951). NSA 6 = 3679. 
+3.9 


Calculated from data of White, Phys. Rev. 
34, 1397(1929) 


PeBrixy Physe Reve 89, 1245(1953). 


+3.8 M 
q -0.054 


HeLew, Phys. Rev. 91, 619; 89, 530 (1953). 


_os 
(0.695) 7<2x107° By 


TC .Engelder, Phys. Reve 90, 2§9(19§3). 


Yy polarization =— direction scin 


I = 


DeMeRobderts, Physe Reve 91, 49TA (1953)3 verbal 
reporte 


No 4.5"Pr activity U(n,f) chem 
Previously reported activity due 


to 3.7"La impurity? 


AeAsCaretto, Ure, S.Katcoff, Phys. Rev. 89, 1267 
(1953). 


T 2u.4u™ 4 13.9"ce u(n,f) 
Bp 3.8 a 


A.A.Caretto, SeKatcoff, Phys. Reve 89, 1267 
(1953). 


Relative abundances 


A 142 143 144 145 
$ 27.09 12.1% 23.83 8.29 
A 146 148 150 


% 17.26 5.74 5.63 


WoHeWalker, H.eG.Thode, Phys. Reve 90,447 (1953). 


-9° 
T=2.44x10 
K: L: M=29:4:1 


(0.092) 
a = 1.8 


RelsGraham, Cane us Physe 31, 377(1953). 


| | || 
| 
~ 57 83 4 
pr 
59 Bl 
59 82 ; 
| 
57 85 
| | 
59 leg 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
| 
cel 
58 87 ; 
| 
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260° nd? 42 (7_Mev p) Eu Neutron resonances (ev) to 30 ev 
\ 
1.06 3.35 8.95 | 
1.77 3.85 15.2 
pm! 43 ? T 320° na? *3 (-7-mMev p) 2.u7 6.2 20 
61 82 
UeKelLong, MelLePool, DeN»Kurdu, Physe Rev. 88, Mole p 
eledS ° oMela eleFoot Ue NySe 
171A(19562). Reve 91, (1953); verbal report. 
16° Na?*5 (7-Mev p) 
6 84 + ae d 14? 
1 Bb 0.45 Eu 24 sm! (6.7=Mev p) 
6 + a 
UeKeLong, MeLePool, DeNeKundu, Phys. Rev. 88, y 0.12 scin 
171A (1952). 0.21 s7r 
NO (+ 
pm! 46 T (7-Mev p) ReCoMack, JeUeNeuer, MelsPool, PhySe Reve S1,497A 
6185 0.75 (1953). 
JeKelLong, MeLePool, DeNeKundu, Physe Rev. 88 48 d aml 48 (a 
1714(1952) « : Eu 54 sm .7-Mev p) 
63 85 ¥ 0.58 sr 
ReCeMack, JedseNeuer, MelePool, Physe Reve 91,4974 
Sm Neutron resonances (ev) E, =O.lev to 40ev (1953)6 
19 
Ey! 49 2 d Onl 49 
120 Sm *? (6.7=Mev | 
15.2 63 86 y 0.30 scin, s7c 
"Isotopic assignment uncertain 0.57 
**Not Sm 149, 152, or 154 ReCeMack, JedsNeuety MelLePool, Phys. Reve 91,497A 
(1953); verbal report. 
VeleSailor, HeL.Foote, Urey HeHe Landon, Phys. | 
Reve 89, 904411953); prive comm. 
13.75 Sm15° (6, 7=Mev p) | 
63 87) 1.07 
2.12 0.03 ppl No (+ 
62 85 F-K plot complex? but no yj, no ce™ 
D.Szteinsznaider, uv. Phys. radium 14, 465(1953). 
ReCeMack, JedveNeuer, PhySe Reve ; 
91, 497A (1953). 
gm!49 Neutron resonances (ev) E, =O.lev to 40ev 12.49 +0.4 Eu(pile n) | 
62 87 0.094 . Bu(pilie n 
oar : Counted for 1.1 years with £ electroscope 
5.3 
4.95 EeEelLockett, ReHeThomas, Nucleonics ll, No. 3, | 
14(1953). | 
VeleSailor, HeL Foote, Urey HeHeLandon, Phys. 
Reve 89, 904A(1953)5 Prive comm. 15.6" +1.5 Eu(pile n) 
; Counted for 200 days with ic 
sm!50 capture y's (ny $77 JeKastner, Cane Je Phys. 31, 16911953). 
62 88 0.337 K/L~4.4 
0.440 K/L~3 ioe’ 
CeTeHibdon, CeO.Muehihause, Phys. Rev. 88, 943 | 1.40 | 
(1952); 87, 222A(1952). LeYeShavtvalov, Zhure Ekspti’ Teoret. Fiz. 
23, 611(1952). 
~0.075 Sm(th n); pe 
9 
0.019 pe ~0. 150 sm(th pe 
(0.019Y) (67) scin 63 92 ~0.250 
HeWeWilson, GeMeLewis, Proc. Physe Soc. 65A, 656 Y 0.015 pe 
(~0.1508) (6) (0.015Y) 
HeWeWilson, GeMeLewis, Proce Phys. Soc. 65A, 656 
gm!52 Neutron resonance (ev) E,=O-lev to 40ev ae 
8.20 
VelsSailor, HeLeFoote, Ure, HeHsLandon, Phys. Gd Neutron resonances (ev) E,= to 1000 ev 
Rev. 89, 9044(1953); prive comm. 1.93 4.4 49 | 
2.58" 16.6 81 
Sm % 0.255 2.85" 20.6" 109 | 
62 91 <2 0.627 6.26 22.2% 355 
70% 0.685 7.74 29.8 740 
21% 0.795 11.6 33.2 
y 0.0691 sm E,=2.58 o,=1600 [ = 0.07 ev 
0.1027 * Most prominent 


0.548 


ReRePalmer, LeMeBollinger, Physe Reve 91,4504 
(1953); verbal report. 


ReKatz, M.R-Lee, Phys. Revs 92, 848A(1953). 


a 


ga! 48 ? 


64 


84 


ga! 49 


64 


84 


go !50 


64 


86 


ga!50? 


64 


86 


Tb! 49 


65 


84 


a’ >25% 3.2 


NEW NUCLEAR DATA 


T >357 Eu(32Mev p); 

fon chem yield; ic 

No 7" activity found $m(30-Mev a) ion chem 
(7.5"At from Bi impurity?) 

*assuming 0(36-Mev a,3n) = 1 


UeQeRasmussen, Ure, SeGeThompson, A-sGhiorso, 
PhySe Reve 89, 33(1953). 


€ (31=-Mev a) 
a ~0.0007% 3.0 


JeO.Rasmussen, SeGeThompson, A-Ghiorso, 
Physe Reve 89, 33(1953). 


not Sm(19Mev d), 
lon chem; ic 


>10%Y ic cc 


No a daughter from 13.7" Eu found 


ReCeMack, UeUeNeuery MelePool, Physe Reve 91,903 
(1943). 


a 2.7 


Rasmussen, Jfe,y SeGeThompson, AeGhiorso, 
Phys. Reve 89, 33(1953). 


Eu(19-Mev d) chem; ic 


0. 1037 


) K/L=5 s7 ce~ 
NO other y 


Gd (pile n) 


JeMeCork, JeMelLeBlanc, WeHeNester, FeBeStumpf, 
PhySe Reve. 88, 685(1952). 


Capture y's Gd (ny’y) s7 ce~ 
0.079 K/L~0.3 L/M~2.5 
0.088 
0.180 


CeTeHibdon, CoO.Muehinause, Physe Reve 88, 943 
(1952); 87, 222A(1952). 


Eu(@0-Mev 2) 
€ ? Gd(31—Mev p); ion chem 
a 3.95 

No 6* 


JeO-Rasmussen, Urey SeGeThompson, A-Ghiorso, 
Phys. Rev. 89, 33(1983). 


T 19" Gad (100-Mev p) Eu(45=Mev a) 
a >0.0004%* 3.4 ion chem; ic 
JeO.Rasmussen, Ufey SeGeThompson, A-eGhiorso, 


Physe Reve 89, 33(1953); “MeA-Rollier, 
mussen, ibid. 


7 >4007 or <30™ 


Not observed from Tb (24-Mev p) orasd of 8.2” py 


TeHeHandley, EsLeOlson, Physe Reve 90,500 (1953)- 
T 6.8° Gd(pile n); s7 ce~ 
No other y 


UeM.Cork, WeH.Nester, FoB8.Stumpf, 
PhySe Rev. 88, 685(1952). 


Dy 


py !57 
91 


oa 
o 


py '65 
66 99 


49 


Neutron resonances (ev) E,= O51 to 30 ev 


1.72 5.47 16.8 
2.72 7.8 19.5 
3.7 10.6 29.5 
4.3 13.5 38.5 


VeleSallor, HeHeLandon, HeleFoote, Ufo, PhySe 
Reve 91, 450A (1943); verbal report. 


T Tb (100=Mev p) 
a 4.] not Eu(120-Mev a); ic 
2.3" Tbd(100-Mev p); ion chem 
a 3.6 Nd(~100-Mev c?7); 1c 
r Tb (100=Mev p) 
a. 4.2 Nd(~100-Mev cl?); 1c 


not Eu(120-Mev a) 


JeOeRasmussen, Ufey SeGeThompson, A-Ghiorso, 
PhySe Reve 89, 33(19§3). 


T 8.2" Tb (19=Mev p) 
0.325 ion chem,rel o 
No {+ or e~ observed scin 


Handley, EeleOlson, PhySe Reve 90,500(1953)6 


y 0.102 


JeM.Kahn, ORNL 1089(1951!. 


Dy(pile n); scin 


0. 1080 Dy (pile n) 
33: 10:2 10.3 S: 1-5 

0.155? scin, s7 

0.36! 

0.515 


(~ 16) (Oe 36), 0-52) No (0.387) (0.52Y) 


WeCe JOrFdany JeMeCork, SeBeBurson, Physe Reve 91, 
497A (1953); verbal reporte 


y 0.0944 Dy (pile n) 
60 315 
0.279 K/L 75 r ce” 
0.361 K/L 75 
0.634 
0.71 
1.02 
(~ 0236) 
(~ 1.36) (0.094Y) 
(0028Y) (0071Y) (0.63Y) No other Vy 
WeCe Jordan, JeMeCork, SeBeBurson, PhySe Reve 91, 
497A (1953) 
Capture Y's Dy (ny ¥) ce” 
0.082 
0.106 
0.189 


CeTeHiddon, CeOeMuehihause, Phys. Reve 88, 943 
(1952); 87, 222A(1952). 


n 
- pys!5 
A 
| 
|_| 
| oa! 53 
| — 
| 156} 
ga! 58 
| 
| 
| | 
| 65 ak 
| 
| 
| j 
| 
py !65 
Tb! 6! 66 39 - 
65 96 


50 


Ho? 


Er 


er!67 


68 


70 


99 


Tm 


Yb 


6$ 
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Neutron resonances (ev) 
3.96 
12.8 


E, = 0.1 to 30 ev 
cryst s 


HeHeLandon, V.L.Sallor, HeL.Foote, Ure, Phys. 
R@ve 90, 362A(1953)- 


T ~ yn Dy (200-Mev p) 

4.2 gm(100-Mev C27)? 1c 

No Ho @ activity observed with 7 >1" 
Er(200-Mev p) Yb(250-Mev p); chem 


Ure, SeGeThompson, A.Ghiorso, 
Phys. Reve 89, 33(1953). 


Neutron resonances (ev) E, = 0.1 to 30 ev 


0.5) 9.55 21.2 crysts 
6.10 16.0 27.5 
HoHeLandon, V.L.Sallor, H»L.Foote, Ure, Phys. 
R@Ve 90, 362A(1953)- 
No Er a activity observed with 7 >1" 
Er(200-Mev p) Ybd(250-Mev p); ion chem 
veO.Rasmussen, Urey SeGeThompson, A.Ghiorso, 
Phys. Rev. 89, 33(1953). 
Iq] 10.2 para 


GeSeBogle, Proc. Phys. 
Soc. 65A, 760(1952). 


Neutron resonances (ev) 
3.96 
15.0 
18.0 


E, 70.1 to 30 ev 
cryst s 


Landon, V.L.Sallor, HeLe-Foote, Ure, Phys. 
Rev. 90, 362A(1953) e 


No Tm a activity observed with 7 >1" 
Er(200-Mev p) Yb(250=-Mev p); ion chem 


JeO.Rasmussen, Ufey SeGeThompson, A-Ghiorso, 
Phys. Reve 89, 33(1953). 


24% 0. 884 Tm(pile n); sl Ly 
768 0.968 sl 
y 0.0841 7=1.57x107”- 
a, = 1.6 a, ay, =1.2 E2 


< 063% (6) (0.084) 
No other y's (<0.02%) 
F-K plots of both #'s linear 


ReLeGranam, JoLeWolfson, Cane Je Physe 
30, 4§9(19§2). 


Neutron resonances (ev) E, =0.1 ev to 40 ev 


0.597 13.3 
4.55 18.2 
8.09 30 


VeleSailor, HeleFoote, Urey HeHsLandon, Phys. 
Reve 89, 904A(1953). 


¥ 0.21 Yo(pile n); gscin 
0.10 (Dy impurity 7?) 


UeHeKahn, ORNL = 1089(1951). 


Lu 


Lu!76 


105 


71 106 


Hf 


Neutron resonances (ev) E, =0-1 to 30 ev 
1.57 5.3 14.4 cryst s 
2.62 11.4 24.0 
4.80 


HeHeLandon, V.L.Sal lor, H.L.Foete, Ur., 


Phys. 
Reve 90, 362A(1953)- 


2.0x1010 92 Lut 
200 Y's/sec/g Lu 
~0.4 a 
100t 0.20 sein 
100t 0.32 
(0.32y) (0.20y) (0.46) (y) 
No 0.52y (< 10%) 0.090y not observed 
x ray/disintegration ~0.35 
accounted for by y conversion 
UeReArnold, TeSugihara, Physe Reve 90, 33211953); 
Ure, ibid. 
Neutron resonance (ev) cryst s 


0.142 


HeH.sLandon, VoL.Sallor, H.L.Foote, Urey Phys. 


Revs 90, 362A(1953)3 verbal report. 
(0.206y) (0.112y) 0.20 
1=5/2, 7/2, 3/2 (E)1, (E)2 
TeWiedling, Arkiv Fysik 6, 39(19§3). 
Relative abundances HfF.; ms 
A 174 176 177 
$ 0.199 5.23 18.55 
A 178 179 180 
27.23 13.73 35.07 


UeHeReynolds, PhySe Reve 90, 1047 (1953). 


Neutron resonances (ev) z= 0 t0100 ev 
One each inyf!7®, ~o5 tn or 
None in or 


US.Levin, Phys. Rev. 92, 
0.22 Hf (pile n); scin 


UeH. Kahn, ORNL 1089(1951). 


0.133 E2 
ly tbr Ly = 0.20: 1.22: 1.00 


UsBeSwan, Phys. Rev. 91,424 (1953). 


(0.133) 7 = 17.2+° 


R.Ballini, Ann. Phys. 8, 441 (1953). 


s 
Level (0.48) 721.04x107° (ce™)(y) 


T.C-Engelder, Phys. Reve 90, 259(1953). 


-8 
Level (0.48) 7 = 1.06x10. YY 


H.deWaard, Physica 18, 1151 (1952)- 


= | 
— 
| | 
| 
Tl 105 
2.4x1020” 
= | 
|| | 
— | 
| 
| 
| 
|_| | 
| 
170 
72 #107 
| 
| 
= 


ta! 82 


73, .109 
117° 


ta!83 
73 110 


w!78? 


74 104 
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1.9 8 w'85 
qa +5.9 7™4 111 
B.eM.Brown, Phys. Rev. 88, 1158 

(19§2). 

Levels Ta (Ds BY) E,= 1.0 to 2.2 w'86 
0.137 + 0.005 sc in 14 112 


0.300+ 0.010 
o for E,° 1.0-2.2 agrees with collective 
model prediction for E2 coulomb excitation 


T.Huus, CoZupan¥i¥, Kgl. Danskab. Selskab, mat-fys. 187 
Medd. 28, No. 1 (1953). 
y's Ta (Dy BY) — 1.42 
0.138 scin 
0.357 
0.50? 
C.L.mcClelland, C.Goodman, Phys. Rev. 91, 760 (1953). 
Ta(ysy’) Ey € 6.5 
0.130 7 = 16+ scin 

heN.Brown, R.A.Becker, Phys. Rev. 90,328(1953). 

0.9T 0.065714 0.17936 
10.01 0.067736 0.9T 0.19830 
0.61 0.084667 4.51 0.22205 
0.10009 0.22927 
0.9T 0.11366 2.71 0.26409 
o.2T 11640 35.2T 81.121 
4.31T 0.15241 15.7T 1.188 
1.41 0.15637 33.41 1.223 

No Hf x ray Ta(pile n), cryst 

Possible decay schemes enumerated 

D.EsMuller, DedeKiein, JeWeMeDuMond, 

Phys. Rev. 88, 775(1952). 

Y 0.22 0.29 1.23 sl pe~ 

0.25 0.31 1.24 

0.27 1.01 

0.28 
ReMePearce, K.eComMann, Cane Ue Phys. 31, 592 
(1953). 

¥ 0.246 ce~ 

Numerous other weak 

UeWeMihelich, Phys. Rev. 91, 427 (1953). 

W(DsP) E,= 1.8 
y “0.115 scin 
Broad peak presumed to be 0.102 y of W®° and 
0.123 yot W'8® produced by E2 coulomb exci- 
tation 

T.Muus, t.zupancic, Kgl. Danskab. Selskab, Mat.-fys. 

Medd. 28, 1 (1953). 

7 (atomic) 2.2x 10°79 ppl 

a 3.2 Re 


T (calc) ~ 6x10®¥,.. abundance of isotope 
responsible ~ 2.5x10°°. Suggest 


W.Porschen, W.Riezler, Naturf. 8a, 502(1953). 


51 


NO 0.134 Y W(pile n) 
scin, s7 


Ne Lazar, ReUeDeMoffat, LeMeLanger, PhySe Reve 
91, 498A (1953). 


y 
T pp >6x ppl 
Assuming decay energy >2 Mev 


JeHeFremiin, Proc. Phys. Soc. 65A, 
911(1952). 


T 23.85" 


GeGeEichholz, Physe Reve 89, §25(1953)- 


W(slow n) 


T 24.0" (pile nyy) 
B-* 80% 0.622 2 
20 304 
0.072 0.513 
0. 106 0.552 ? 
0.114 0.619 4 
0.134 5.5 0.626 
0.206 0.686 5 
0.239 0.774 
0.246 0.866 
0.480 4.2 
L, /L,,, for 0.134y 


JeMeCork, MeKeBrice, WeH.Nester, JeMeLeBlanc, 
DeWeMartin, Phys. Rev. 89, 1291(1983); “A.E. 
Stoddard, ibid. 


s 
y (0.13) 7<2x107° by 


TeCeEngelder, Physe Reve 90, 259(1953). 


Y 0.07200 
0.13425 
0.4795 
0.6189 
0.6861 

0.6189y not crossover 


cryst 


O-EsMubler, HeCeHOyt, DedeKieiny JeWeMe DuMond, 
Phys. Reve 88. 775(1952). 


0.072 a,~2 ax<2.5 E1 pe 
0.134 a,~2 Mi 
0.480 
0.552 
0.686 El 
0.78 

(0.48Y)(0.13Y) (0.55Y)(0.13Y) (0.78Y)(0.13y) 


No (0.618Y) (Y) 
NO 0.206Y (<3% of 0.134y) 
0.48y precedes 0.072y 


AeWeSunyar, Phys. Rev. 90,387A(1953); verbal report 


Neutron resonance (ev) 
2.16 


HeHeLandon, VeleSallor, HeleFoote, Ure, Phys. Rev. 90, 
363A(1953)- 


eryst s 


) 
| 
hys. | 
| | 
a 
3) 5 | 
| 
| 
| 
S | 
| 
| 
| 
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ge !87 


pe! 88 
75 215 
22” 


18 
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I 5/2 Mic 
q(Re?®5) /q(Re287) = 1.06 


AeJavan, GeSilvey, CeoHeTownes, AeVeG 
91,222A(1953)- 


008% (0.3) 
UeE. ROBINSON, C.EeWhittle, P.eSeJastram, Phys. 


Reve 91, (1953). 


0. L = . 
137 1.24 E2 


UeBeSwan, Phys. Rev. 91, 424 (1953). 


y (0.137) T = 


C.CeMcMullen, M.W.Johns, Phys. Rev. 91, 418(1953). 


(0.936) (0.14Y) (P) <0.0007 


whittle, JePeHurley, PeSeJastram, Phys. Reve 
91, 498A (1953); verbal report. 


I 5/2 Mic 
q (Re?®5) /q(Re*®’) = 1.06 


Aedavan, GeSilvey, CotteTownes, A.»V.Grosse, Phys. 
Rev. 91,222A(1953). 
~0.034 ppl 


BeGauthe, J.M.Blum, Compt. rend. 236, 1255(1953). 


~0.40" 
No x ray or y 

Spectral shape similar to Rb°’ 
f# counts less than background 


3°° forbidden ? pe 


DeDixon, McNair, quoted by S.CeCurran, Physica 
18, 1161(19521; Nature 170, 512(1952). 
Decimal point as assigned in these references. 


18.7™ Re (Slow n) 
Y 0.06 a~e a 
p 18”"Re* Szilard - Chalmers chem 


A-Flammersfeld, Z. Naturf. 8a, 217(1953); “W.Herr, 
Z. Naturf. 7a, 819(1982). 


22" re287 (pile n) 
0.0635 ce” 
0.105 
Yy (Re x ray +0.06Y)/ (0.105¥) 210 scin 
JUeWeMinelich, Phys. Rev. 89, 907A(1953)~ 
y 0.153 sl 
0.485 
0.645 
1.4 


(0.65Y) (1.4) 


CoCoMullen, H.E.Petch, MeWeuonhns, Proce Royse Soc. 
Canada 44, 194A(1950). 


y ~130¢ 0.1553 T = 1.7x107 9#§ 
10t 0.4782 2 pe~ 

15¢ 0.6331 

if 0.674 


sse, Phys. Rev. 


188 


75Re 43 


18h 


os!85 


76 109 


1 


76 


76 


5.0 


9s !92 
116 


os!93 
117 


5t 0.828 
6t 0.931 
14 1.132 
et 1.608 


No 1.43y (< 0.5t) 


C.C.McMullen, M.WeJOohns, Phys. Rev. 91, 
Proc. ROy. Soc. Canada 44, 194A(1950). 


0.163 ce 
0.234 
0.645 
0.879 


UeMeCork, JeMeLeBlanc, WeH.Nester, DeWeMartin, 
M.K.Brice, Phys. Reve 9%, 444(1953). 


K/L~6 


0.654 
0.88 


UeBeSwan, ReDeHT II, Phys. Reve 88, 831(1952). 


Os (pile n); sl ce~ 


Ty 4" ( 22=Mev y) Os(pile n) 
No 6” (<5#) 
IF 0.0742 s7 ce~ (0s) 
L, : L, : b,, : M, : M,, : N 
42; 24;100: 14:35 15 


JeBeSwan, ReDeHill, Phys. Reve 88, 831(1982). 


(0.074) E3(73%) M4 (27%) 
From (0.074 IT (0.13 
and (Os K x ray)/(Ir K x ray) when 
produced by 0s(n,¥) 


ReDeHT Il, UeWeMinelich, Phys. Revs 89, 323(1953). 


157 0s(< 22=Mev Y) Os (pile n) 

~0.14 

0.0417 E2 

1008" 0.1291 M1,E2 

323: 40 11; 19; 9.5 

100: 30: 11; 6.0; -—12—— ; 3.5 


[ey (0.129) } ley (0.042y)] 
*assuming M1/E2=3 for 0.129y 


ReDeHill, Phys. Reve 88, 831(1952). 


r > 19147 ppl 
Assuming decay energy 22 Mev 


JeHeFremlin, MeCoWalters, Proc. Phys. Soc. 
911(1952). 


654, 


T 32" Os (pile n), 
not Os(< 22=Mev y); a 
Weak y's with 14" <7< 15? 

~0.065 0.215 0.323 0.460 


UeB.Swan, Phys. Revs 88, 83111982). 


0.073 Li/L~1 0.404 sce” 
0.106 L/M~3 0.460 
0.139 K/L~5 0.558 
0.251 
0.281 K/L~ 10 
0.321 K/L~8 


UeMeCork, J.MeLeBlanc, W.H.NeSter, D.W.Martin, 
M.eKeBrice, Phys. Rev. 90, 444(1983). 


418 (1953). 


<< 
— 
| 
| 
| 
| 
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0.280 sein 
16 117 0.460 
0.560 
NO 1.58y 


B.L.Saraf, J.Varma, C.E.Mandeville, Phys. Rev. 91, 
1216 (1953). 


cryst s 


ir Neutron resonance (ev) 
0.654 


HeHeLandon, VeleSallor, HeLeFoote, Urey Phys. 
Reve 90,363A(1953)- 


pr (0.057) a, >400 Ir(pile n); pe 
= a Ir L x ray but no unconverted y found 
Kahn, ORNL = 1089(1951). 
70° 16% 0.24 s 
40% 0.54 
44% 0.67 
No 0.8467 (<0.4%)  _K* 
0.137 ~1.8 
0.202 ~0.65 
0.207 4.3 4.0 122 
0.296 16 7.4 
"0.309 15 6.7 
0.317 34 18 5.5 
0.408 ~0.1 
0.420 ~0.1 
0.440 ~0.05 
0.468 7.7 2.2 0.64 
0.488 0.50 
0.590 0.45 0.07 
0.605 1.4 0.25 
0.613 0.56 0.10 
x 107? ** /) x 107° 
NeMeAnton'eva, BeSeDzhelepov, 
IzveSte Akad. Nauk Sere Fize SSSR 16, 264(1962). 
0.13633 30.01 0.46798 
1.0T 0.20131 1.1f 0.4848 
7.51 0.20574 1.1f 0.5884 
ae.ot 0.29594 1.47 0.6045 
37.0 0.30845 o.5T 0.6129 
99.0Tf 0.31646 
Os Kx ray Pt Kx ray Ir(pile n), cryst 
Level scheme given 
DeEsMuller, HeCeHOyty DedveKlein, JeWeM.DuMond, 
Physe Reve 88, 77911952). 
y 2* 0.200 100+ 0.467 
3* 9.205 st 0.486 
507 0.295 Lot 0.589 
50 0.307 0.66 
100° 0.2 15 
sl pe 
UeleWolfson, Proc. Roy Soce Canada 44, 193A 
(1950). 
jr 100 33 scin 
100 t 48 (E)2 98% (M)1 2% 


0. 
(1.8 


(1.48y) (0.33y) 


UeUeKrauShaar, MeGoldhaber, PMys. Rev. 89, 1081 
(1953). 


53 
pris! 3.2° Ir(10-Mev d) chen, 
not Pu( <22-Mev 
0.062 0.129 0.350 s7 ce 
0.082 0.17! 0.359 
0.094 0.178 0.408 
0.125 0.267 0.455 
No 0.042y 0.537 
UseBeSwan, WeM.Portnoy, ReDeHill, Phys. Reve. 89, 
907A; 90, 25711953). 
4.5° Ir(10-Mev d) chem 
Pt ( < 22=Mev 
y It 0.135 M4 $77 
K: L,: L M: N=10;: 12: 24: 13; 6 
JeBeSwan, WeMePortnoy, ReDeHill, Physe Reve 89, 
907A; 90, 257(1953).~ 
>74° or <1" 
QeSe Measurements outside these limits obscured 
by 72°Ir and 80™Pt 
UseBeSwany WeMePortnoy, ReDeHill, Physe Reve 90, 
25711953). 
Pt (Ds DY) E,= 2.0 
78 117 Y 0.126 sc in 
Assignment to pri 92 also possible 
CoL.McClelland, C.Goodman, Phys. Reve 91,760(1953)- 
78 120 
Assuming decay energy 2>2 Mev 
JeHeFremiin, M.C.Walters, Proce Phys. Soce 65A, 
911(1942). 
Au Neutron resonance (ev) cryst $s 
4.93 
HeH.Landon, V.L.Sailor, H.L.Foote, Ure Phys. 
Rev. 90, 363A (1953). 
Neutron resonance 
4.85 ev 
AeWeMerrison, EeReWidlin,g Proce ROye SOCe 215A, 
27811952). 
2183} 
aus! 87 Pt(120-Mev p); chem 
"9 5.1 ic 
JeOe.Rasmussen, Urey SeGeThompson, AsGhiorsoy, 
PhySe R@Ve 89, 33(1953). 
305 38"He chem 
19 0.056 sl ce” 
30 0.259 


O.Huber, ReJoly, PeScherrer, NeFeVerster, Helv. 
PhySe Acta 25, 62111952). 


d 28"He; 


STIN2 


KeGopalakrisnhnan, Aede-Shalit, JeWeMihelich, 
Physe Reve 89, 908A(1953)- 


n) 
S77 
= 
x 
| 
i 
| 
| 
| 
| 
| 
| 
y 0.057 
| 1=2,2,0 0.262 


NUCLEAR SCIENCE ABSTRACTS 


y (0.33) (E)2 95% (M)15% yy(e) 
(0.36) (E)2 yy (8) 19 
Yy(@) 1*2,2,0 
No crossover y (< 14%) scin 
yy(@) independent of phase and chemical 
structure 
ReM.Steffen, PhyS. Reve 89, 665(1953); 89, 903A 19 
(1953). 
Y. d 23" He ce7; scin 
0.130 :Ly:M a,<2 
10: <2:.64: 21: 36 ES 
0.279 K:L a,~0027 
>60: 10 M1 


0.191y » 0.077y, previously assigned to de- 

cay of 23" Hg through 7.45 Au, now assigned 19 
to 65" Hg decay. New assignment based on 

above E3 0.130 jy, now resolved from 0.134% 

and on new threshold for Au(nyn')7.4° au of 

0.42 


UeWeMihelich, Aede=Shaiit, Phys. Rev. 91, 78 
(1953); HeCeMartin, ibid. 


79 
Au(nyn’)7.4°Au 
Threshold 0.42 
H.C.Martin, B.C.Diven, R.F.Taschek, Phys. Rev. 92, 
1096A (1953). 
19 
AU DY) 2.0 
y's 0.257 scin 
0.45? 


CoL.McClelland, C.Goodman, Phys. Rev. 91, 760(1953). 


T 2.6977 + 0.003 
Counted for 10 days 


Au(pile n) 
electroscope 


E.E.Lockett, ReH.Thomas, Nucleonics 11, No. 3 
14(1953). 


0.958 sl 
1.370 AI=3, yes 


JeleWolfson, LeGeElliott, Proc. Roy. Soc. Canada 
46, 142A(1952). 
y 0.411770 + 0.000036 eryst 


DeEsMuller, H.CeoHOyt, DedeKlein, 
PhySe Reve 88, 775(1952). 


Yy 0.41173 + 0.00007 
Compared with 0.51084 Th L line in 717° 
A.-Hedgran, D.eLind, Arkiv Fysik 5, 177(1952). 

O.411 = 2.5 E2 
1 


UeBeSwan, ReDeHIII, Phys. Reve 91,424(1953). 


y (0.68)  (E)2 60% (M)1 40% yy (9) 

(0.68y) (0.417) (6) I = 22,0 4g! 93 
DeSchiff, FeReMetzger, Phys. Reve 90,849(1953). 

(0.68)  (£)2 60% (M)1 40% vy(@) 

(0.68Y) (0.41) (8) I*2,2,0 


C.0-Scnhrader, E.~BeNelson, Phys. Reve 
90, 159(1953). 


No €, (<0.5#) 
from absence of Pt Auger e 


C.D.Broyles, DeAeThomas, S.eKeHaynes, Phys. Rev. 
89, 71§(1953). 


T yg™ He? < 28-Mev ¥) chen 

2.2 a 

¥y 0.39 scin 
1.13 

bly=s 


FeDeSeButement, ReShillito, Proc. Phys. Soc. 65a, 
945 (1952). 


292 

T Hg“ (< 28-Mev Y) chem 
hb 1.5 a 
0.55 scin 
20 

ReShillito, Proc. PhyS. 


945 (1952). 


T ~25° 


FeD.SeButement, Proc. Phys. Soc. 465A 
945 (1952). 


Hg (18=Mev n) -chem 


555 €28=Mev Y) chem 
Bo 1.9 a 
0.69 scin 
10 
FeD.SeButement, ReShillito, Proc. Phys. Soc. 654, 
945 (1982). 
/ 

Hg (Ds Dy) Le 

Y scin 


CeLemcClelland, C.Goodman, Phys. Revs. 91,760(1953). 


Neutron resonances (ev) E,=0.7 to 1500 ev 
23. 1* 91 
$3.3” 127 437 
42.8 175* 1230 
204 
* Most prominent 
ReRePalmer, LeM.Bollinger, Phys. Reve G1, 
(1953). 


Neutron resonances (ev) E, =3 ev to 10 kev 


* 

23.3 9 

35.4 170 
191 
~350 


E«ReHodgson, JeFeGallagher, E.M.Bowey, Proc. 
PhySe Soc. 65A, 992(1952). 


0.039 aAu(p)chem; ce” (Hg) 
0.102 
0.032 ce (Au) 
0.120 
0.258 


K.-Gopalakrishnan, A.de-Shalit, UeWeMinelich, 
Phys. Reve 89, 908A(1953). 


54 
av!96 Au !98 
5.69 
au200 | 
121 
au!97 
79 «118 
| 
au2?! 
122 
— | 
123 | 
| 
124 
Au! 97 
79 #118 { 
Hg | 
| | 
79 #119 
| 
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T9 27" Au(p) chem TI Tl (De 2.0 
| y 0.38 scin 
2a KeGopalakrisnhnan, Asde=Shalit, UeWeMinelich, 
Rev. 89, Cel.McClelland, C.Goodman, Phys. Rev. 91, 760 
(1953). 
ng! 95 0.037 Au(p) chem; s7N2 
hen 80 0.123 71/98 Hg (10-Mev 4) 
8 - 
3 K.Gopalakrishnan, Asede=Shalit, JeWeMihelich, 0.260 M4 s ce 
cin | PhySe Reve 89, 908A(1953). 1.8" 0.282 Mi | 
0.036 Au(25-Mev d) chem l.Bergstrom, Phys. Rev. 92, B49A (1953)+ 
5A, ¥ IT 0.122 sl ce” h 
4 4 Hg (10-Mev d) 
O.Huber, ReJoly, P.Scherrer, NeF.aVerster, Helv. 
Phys. Acta 25, §21(1952). 0.411 
0.675 
hem 
9.5" 9.5" Au(25-Mev d) chem 1.Bergstrom, R.D.HIII, Phys. Reve 92, 849A 
= (1953). 
cin 0.061 sl ce 
Ce 0.099 
5A, O.Huber, R.eJoly, P.Scherrer, N.F.Verster, 203 (717°3) = 0.990258 I 
Helv. Phys. A 
Resonance frequencies depend on anions in 
197 197 / - 4203 m1205 
— Hg y Au Den} s7 ce solution; shifts same for Tl* *,Tl 
| eo 6117 L, HeSeGutowsky, BeReGarvey, Phys. Reve 91, 81(1953b 
5A, 23" 0.134. 0.4:11:10 E2 
0.165 10 :<1:15 M4 
TI t 0.12 Tl(nmsy) chem 
0.0774" 100: 45:34 MI+E2 
0.191" K/L=é 81 123 Counted over period of 2.9 y. after cooling 
a 2.7 


Previously assigned to 7.4° AU, QV. 
GeHarbottle, Phys. Rev. 91, 1234 (1953). 


UeWeMinelicn, Aede=Shalit, Phys. Reve 91,78(19531 


5A, T 2.714 + 0.05 Tl(pile n) 
| Hg'98 revel He E.= 0.411 Counted for 8 months B electroscope 
60 118 (0.411) T ~1.1x107) EeEsLockett, ReHeThomas, Nucieonics 11, Now 3, 
sein | Source heated to compensate for recoil 14 (1953). 
*with statistical weight factor § = 1 in 
53). | o(ads. of 0.411y) © kSI'f (temp) 


\ = 
K.GeMalmfors, Arkiv Fystk 6, 49 (1953). 98.5% 0.760 A1=2, yes shape 477scin 


~ 1.5% 
ev (calc) 
= -2 
Level He tye") NO 0.37Y (< 107°) 
(0.411) 7 ~ex10* 
Source rotated to compensate for recoil eS ens AeSmith, Phys. Rev. 88, 1186 
*with statistical weight factor § = § in 
o(ads. of 0.411y) = kSI'f (velocity) 206 m 
T 4¥.19°+0.02 Tl (pile n) 
25 
3 a ) 
BeWeSargent, LeYaffe, AePeGray, Cane Ue Phys. 
31, 236(19563). 
199 
71207); 4.79" + 0.02 pi??? recoil 
43 JeBeSwan, Phys. Rev. 91, 424 (1953). a] 126 < 
+ Counted for 25 half-lives electroscope 
BeWeSargent, LeYaffe, Cane Ue PhySe 
31, 23511953). 
19200 Capture Hg s77 ce 
~0.28 
228 


(1952); 87, 222A(19§2). 81 127 o.i5t 0.5108 
0.407 0.5830 


‘ (0.28) 0.24098y (0.107) unassigned 
80-123 Relative to 0.23ey of 

TeCeEngel Pryse ve 90, 25911953). 

93" DeEsMuller, HeCeHOyt, DedeKlein, JeWeMeDuMond, 

u) Phys.e Reve 88, 775(1982). 

) (0.28) Mi + E2 

: = 2.85: 2.08: 1.0 


UeBeSwan, R.DeHiII, Phys. Reve 91, 424 (1953)- HeSlatis, KeSiegbahn, Arkiv Fysik 4, 485(1952). 


‘ 


NUCLEAR 


82 125 
P.E. Cavanagh, quoted by P.eMarin, GeReBishop, 
H. Halban, Proce PhySe Soce 66A, 608 (1953). 0-8 
(0.58Y) (2.62yY) polarization-direction 
I=4t, 2+, oF 
JedeKraushaar, M.Goldhaber, Phys. Rev. 89, 1081 
(1953). 
82 125 
1.99 10%ac; s 
FeWagner, Ure, MeSeFreedman, DeWeEngelkemeir, 
L.B.Magnusson, Phys. Rev. 88, 171A(1952). 
Variations in relative isotopic abundances 
CeBeCollins, ReMeFarquhar, ReDeRussell, Phys. 
Reve 88, 127511952). 
pp208 
No y observed scin 
T.Huus, t.zupantic, Kgl. Danskab. Sekskab, Mat-fys. 
Medd. 28, No~ 1 (1953). 
‘ 
Level Pb (ny E,= 3e7 scin 
¥ 2.65 pb209 
82 127 
D.W.Kent, C.E&.Mandeville, Phys. Rev. 92, 
1097A(1953); UeFranklin Inst. 256, 278 (1953)+ 
0.139 T1(60-Mev d) chem 
0.320 STN 2 ce” 
Kelley, UCRL=1243 (1951). 
T. 50° Tl(p) chem, not He(p) 
~if 0.25 scin pb2!0 
~iT 0.42 82 128 
~at 0.67 


NeJeHopkins, PhySe Reve 88, 680(1952). 


5.65 


a 


0.89 


NeJeHopkins, Phys. Rev. 88, 680(1952). 


Tl(p), not Hg(p) 
scin 


0.153 T1(80-Mev d) chem 
0.269 K/L=2.3 S7N2 
0.424 

GeD-O* Kelley, UCRL-1243(1951). 

Levels (4, t) E,=14 ape 
0.3 
0.8 
1.8 


JUeAsHarvey, Can. Ue Phys. 31, 278(1953). 


Levels Pb (d,t) E,=14 a pc 
0.9 2.2 
1.4 3.0 


JeAsHarvey, Cane Ue Phys. 31, 278(1953). 


SCIENCE ABSTRACTS 


0.80° 


NeJeHopkins, Physe Reve 88, 680(1952). 


0.9% 150’ Bi 


Ge Friedlander, EeWilson, A.Gniorso, 
PhySe Reve 91, 498A (1953). 


chem 


|-Perliman, 


Levels po2°8 (dsp) (a, t) 
0.6 0.6 
1.0 1.0 
2.8 1.6 
3.6 2.3 
4.4 
4.7 
5.3 E,=14 a pe 

UeAeHarvey, Cane Ue Phys. 31, 27811953) 

Levels Pb?°7 (dyp) E, = 14 a pe 
3.4 5.4 
3.6 6.1 
5.1 

UeAeHarvey, Cane Ue Physe 31, 278(1953).- 

0.63 d 10°Ac chem; s, scin 


F.eWagner, Jfey MeSeFreedman, D.WeEngelkemeir, 
Phys. Reve 88, 171A(19562). 


Levels pp?° (dy Dp) E, * 14 a pe 
0.8 2.0 
1.6 2.5 


0.015 pe 
NO nuclear 0.0078y (Cu x ray?) 


AeAsdaffe, $.GeConen, Phys. Rev. 89, 464(1983). 


0.024 pe 
F-K plot linear to 8.5 kev 


EeHuster, Naturwiss. 40, 197(1983). 
(0.047) L: M: N=100: 23: 6 EA 
ce” 0.0110 not assigned 
NO ce” (0.014-0.030) <1% of ce. (0.0467y) 
YeKoOdayaski,y GeMiyamotoy, Ue PhySe Soce Japan 8, 
134(1983); 273(1983). 
¥ 0.0465 a= i2 pe 
Ly :Ly :Lg :M :NO 
100: 7.5: 0.7:26: 7.7 Mi 


No other y(< 0.5%) 
+Photons per 100 disintegrations 


C.SeWu, F.Boehm, 
388A(1953). 


Nagel, Phys. fev. 91, 319; 90, 


0.04652 
No other y's from 0.016 to 0.062 (< 2%) 


eryst 


GeTeEwan, MeAeS.ROSS, Nature 170, 


760(1952). 


56 | 
Bl 127 
81 128 
® 
Pb 
| 
| 
| 
pp200 
: UeAeHarvey, Cane Ue Phys. 31, 27811953). 
82 119 
i 
| 
SF 22% 
pp205 
: 82 123 
| 
pb206 
82 124 
| 


hem 


i pe 


pe 


EA 


0, 


NEW NUCLEAR DATA 


(L x ray) /(0.047y) =6.3 pe pi 209 
Peaks seen ascribed to nuclear y's of 3 Ast 
16.1, 24, 30.7, 37.0, 41.5, 62.5 kev 


PeEeDamon, ReRe Edwards, Phys. Reve 90, 280(19%3). 


T 10.64" + 0.03 
Measured for 3 half-lives with ic 


P. Marin, GeEsBishop, HeHalban, Proce Phys. Soc. 
66A, 608 (1953). 


h 
10.67 
H.Buttar, Naturwiss. 39, 83 127 
0.23860 cryst 
DeEsMuller, HeCeHoyty DedeKlein, JeWeM. Dumond, 
PrhySe Reve 88, 77511952). 
83 127 
y 0.23863 
HO(F) = 1388.56 + 0.21 
H determined (2-20 kev) with e” accelerated 
through known potential 
Del.Meyer, FeH.Schmidt, Phys. Revs. 89, 
(1953). 
(0.238) 7<2x10 be, pizlo 
ReleGraham, RoE~Bell, Cans Ue Physe 31, 37711953). 83 127 
¥.9° 
0.35? s 
a3t 0.67 
100 t+ ~0.73 
4.3" 0.241 s ce 
4.8" 0.294 
3.5" 0.350 
Le, (0.35Y) J 
10.7%] le, (0.297) J 
per 1008 
|zvest. Akade Nauk Ser. Fize SSSR 
16, 314(1982). 
0.053226 source, cryst 
20; 0.24192 
55, 0.29522 
100 0.35199 
DeEsMuller, HeCeoHOyt, DedeKleiny 
Phys. Reve 88, 775(1952). 
83 128 
y 0.292 sl pe~ 
0.350 
ReMePearce, KeCeManny Cane JePhySe 31,592(1983). 
B1(d,t) =14 ape 
Q values (BeSe Value?) 
UeAeHarvey, Cane Ue Phys. 31, 278(1953). 
4 4.0400 B1(NO,),» D,0; I 


v(B12°9) /v(p) = 1.04684 + 0.00005 


YeTing, DeWilliams, Phys. Reve 89, §95(1953). 


57 


y 
T 2x10?” ppl 


a 2.9 


7 a tracks, B= 269, in Bi impregnated 
plate kept 100 days in No» 18°C 
weRiezler, WePorschen, 2. Naturforsch. Ta, 634 


(1952). 


Very few Low energy 2's in Bi loaded plate 
T of 2x10 " E, of 3 Mev not confirmed 


EoPeHincks, CoHeMillar, Proce Roy.e Soce Canada 
46, 143A(1952). 


4.989% + 0,013 Bi(pile n) 
Counted for 33 days f electroscope 


E-EeLockett, ReHe Thomas, Nucleonics 11, Noe 3, 
14 (1953). 


8 spectrum shape from E,= 00005 to 0.10 = sl 
Number 6's does not approach 0 as Eg—+0 


UePniewski, Acta Phys. Polon. 11, 21511943) ;Nature 
171, 694 (1953). 


No 0.080Y (<0.02% of /'s) scin 


O.GeE-Martin, GeParry, Phil. Mage 44, 344(1953). 


No ce’, no nuclear y pe s7 


C.S.Wu, F.Boehm, E.Nagel, Phys. Reve 91,319; 
90, 388A(1953)- 


Continuous Y spectrum scin 
Y(E,, > 0.09) /P = 0.00084 


P.Bolgiano, LeMadansky, F.Rasetti, Phys. Rev. 
89, 67911953). 


Bi (d,p) E, = 15 scin 
Q value 1.94 


NO higher energy p group (<3% of Q=1.94 group) 
but believed not gs. Q 


N.S.Wall, Phys. Reve 91,4854(1953). 


Bi(d,p) =14 a pe 
Q values 1.94 -0.3 
0.30 -0.8 
JeAeHarvey, Cane Ue PhySe 31, 27811953). 
(0035) < 1.2x10°9* a cen 


(6.2722) (0.38y) (9) isotropic 


S-Gorodetzky, A.Gallman, A.Knipper, R.Armbruster, 


Compt. rend. 237, 245 (1953). 
a 6.051* s 
6.090 


"Value of 6.046 (Nature 167, 682) in error 


EeReCollins, C.DemMcKenzie, CeAeRamm, Proce. Roy. 


Soc. 216A, 219(1953). 


35.4% 
64.6% 


PeMarin,g GeReBishop, HeHalban, Proce Phys. Soce 
66A, 608 (1953) 


= 
- 
| 
| 
| | 
cin 
214 
Pb 
| 
pe | 
i 
pe 
| 
208 
Bi 
M1 | 
| 
st gi209 
83 126 
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s 
(0.040) 7T<7x 10722 ae, 


ReLeGraham, RoEsBell, Cane Je Phys. 31, 377(1953). 


0.15T 0.729 source, cryst 
tRelative to 0.238y of pb*)? 


DeEsMuller, HeCeHoyt, DedeKlein, JeWeM.DuMOnd, 
Physe Reve 88, 775(1952). 


(6.04a) (0.04y) (@) b=1.30 I=1,3,4 or 1,4,5 


J.eHorton, R.Sherr, Phys. Rev. 90,388A(1953)- 


0.96 
1.39 
y 0.12 
0.43 


d 10°%Ac chem; s 


0 
5 
(1.396) (0.12y) 


FeWagner, Ufe, MeSeFreedman, D.W-Engelkemeir, 
L.BeMagnusson, Phys. Reve 88, 171A(1952). 


81% ~1.55 ra??® source aBy 
< 10% (2.56) a 
19% (3.17) a 

Esig 5017 


Wapstra, Physica 18, 1247(1952). 


x 0.452 0.932 1.750 
0.500 1.123 1.800 
0.607 1.236 2.192 
0.783 1.400 
0.860 1.525 sl pe” 


ReMePearce, KeCoMann, Cane PhysSe 31,592(1953). 


1.67 0.6094 source, cryst 
TRelative to 0.352y of Ppp?14 


HeCeHOyty DedeKlein, JeWeMe DuMond, 
Phys. Reve 88, 775(1952). 


0.605 1.379 s7™ Cpt line 
0.699" 1.504* 1.832" 
0.770 
0.907 1.679** (2.193) 
(1.120) §.727°* 2.42** 
1.247 (1.761) 
( ) Used as standards 
* cey seen by Ellis but assigned otherwise 
** ce” seen by Ellis but not assigned 


M.Mladjenovié, AsNedgran, Physica 18, 1242(1952). 


Yy 1.1205 S7 ce 
1.4158 
H, = 4939.8 + 0.8, 5874.4+0.6 gauss cm 


GeLindstrém, AeHedgran, D-EsAlburger, Phys. Rev. 
89, 1303(1953). 


~0.3 


F.Demichels, ReMalvano, Nuovo Cimento 9, 1106 
(1952). 


E.KeHyde, A-Ghiorso, Phys. Rev. 90, 267(1953). 


a 5% d 2.3"Rn?1° 


FeFeMomyer, UCRL-=2060(1953). 


138.397 +0.14 
Observed for 200 days calorimeter 


DeCeGinnings, AeFeBall, D.T.Vier, Ue Research 
Nate Bure Standards 50, 75(1953); ue Franklin 
Inste 255, 241(1953). 

Not parent 0.8° Pb (< 0.003%) chem 
GeFriedlander, Eswilson, AsGniorso, |-Periman, 


PhySe Reve 91, 498A (1953). 


-78 
2.9x 107” ky 


TeHayaski, YeIlshizaki, I.Kumabe, Ue 
Japan 8, 110(1953). 


T 1.58x107"*§ fa. 


R.Ballini, Anne Phys. 8, 441 (1953)- 


a 5.996 s 


G.Bastin-Scoffier, Sant*ana-Dionisio, Compt. 
rend. 236, 1016(1943). 


0.022% ic 
FeHiessberger, B.Karlik, Sitzber. Akade Wiss. 
Wien, Math=naturwe Ki. Adte a 161, $1 (1952). 
a 5.862 


ReWeHOff, FeAsaro, quoted by F.F.eMomyer, 
UCRL=2060 (1953). 


0.9" d 21"Fr??? chem 
1 6.27 ic 
a/p =30 

E.KeHyde, AeGhiorso, Phys. Reve. 90, 267(1953) 

T 23" 4"po?°* -Th(340-Mev p) 
€ ~ BOF. 

a ~ 20% 6.138 s 


F.F.momyer, UCRL~2060 (1953). 


30” p 5e7at2°? ‘Th(340-Mev p) 
~ 85% 
a ~ 15% 6.04 3 


F.F.aMomyer, UCRL-2060(1953). 


2.72 D th (340=Mev p) 
€ < 5h 
a > 95% 6.036 s 


F.F.eMomyer, UCRL-2060(1953). 


T Th(340-Mev p) 
74% 
a 17% 5.778 s 
oF, 5.847 
y 0.07 scin 
0.15 
0.40 
0.60 


FeFeMomyer, UCRL=2060 (1953). 


58 
83 129 84 122 
84 126 
| 
| 
| 
83 130 
84 128 
214 
Bi 
83 131 po?!S | 
84 134 
| 
| 
85 126 
at2!9 | 
gn208 
86 122 
| 
gn209 
| 
| 
86 124 | 
anz!! 
| 
| 
83 132 


r 
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a 6.262 


F.F.eMomyer, UCRL=2060 (1953). 


Th(340=-Mev p) s 


a 6.278 8 


G.Bastin-Scoffier, UseSant'ana-Dionisio, Compt. 
rend. 236, 1016(1953). 


T 25” Th(110=Mev p) 
BU ~80% 
a ~ 20% 


F.FeMomyer, UCRL=2060 (1953). 


a 5.482 s 


GeBastin-Scoffier, Compt. 
rend. 236, 1016(1953). 


a. 24% 6.339 s 
39% 6.387 
37% 6.409 


E.KeHyde, FeAsaro, quoted by F.FeMomyer, 
UCRL=-2060 (1953). 


1075 


E.KeHyde, AsGhiorso, Phys. Reve 90, 267(1963). 


7 p 30"nn?°? ppc?) 
a 6.90 ic 


F.FemMomyer, UCRL-2060 (1953). 


pn??? (pile ny 
chem 


11.49 


AeP Baerg, PhySe Reve 90, 1121 (1953)- 


a 5.679 8 


GeBastin=Scoffier, Compt. 
rend. 236, 101611953). 


a 5.7% (4.611) S, ppl 
No a's from 3.6 to 4.4 (<0.02%)* ic 
FeAsaro, |1.Periman, Phys. Rev. 88, 129(1952). 
"AeGhiorso, ibid. 

a 4.777 + 0.004 


Based on E, (Po) =5.299 


GeBastineScoffier, Compt. 
rend. 236, 1016(19§3). 


(0.186) a=0.9* E2 
“assuming 4.6114 in 6.4% of disintegrations 


CeVictor, JeTeillac, P.Falk=-Vairant, G.Bous- 
sieres, Use physe radium 13, %65(1952). 


T 41.2" pa?26 (n,y) chem 

1.31 a 

0.291 scin 
0.498 

3e1f K x ray 


+Photons per 100 6- 


JeP.Butler, Adam, Phys. Reve 91, 1219 (1953). 


89 


139 


59 
ac228 13% 0.45 gt fy 
8% 64 chem 
53% tell 
™% 1.70 
1.85 
10% 2.18 
0.0567 s7 ce” 
0.078 
0.0978 0.232 0.965 
0.113 0.336 1.035 
0.1275 0.410 1.095 
0.179 0.458 1.587 
0.184 0.907 1.640 


Th 


(>1e1y) (1.116) (1Y) 

(1.706, 1.856) (>0.9y) NO (2.186) (y) 

(0.098 ,0.127 cers 0.184 ce) (y) 

No (0.127 ce”) (0.184 ce’) No (>0.9y) (>0.9y) 
(Oe45y) (00 9y) (<0.4y) 

No (0.457) (>1.17) 

No £(soft e ) delay observed; implies 
500“*>r (0.057y) >0.1#* or >0.01° 


JeKyles, C.GeCampbell, WeJeHenderson, Proce 
PhySe Soce 66A, $19 (1953). 


Neutron resonances (ev) E.=2ev to 2 kev 


25 64 
80 
170 
EsReHOdgson, JeFeGallagher, E-MeBowey, Proc. 
Phys. besa, 992(1982). 
a 0.2% 5.173 s 
0.4% 5.208 
28 & 5.388 
71. 5.421 
0.089 a~ 16 scin 
0.137 a <1 
0.168 a~ 12 
0.212 a<i 


F.eAsaro, F «Stephens, Ure 1,Periman, UCRL=2244 (1953). 


(0.084) a=12* ae~ 


*Based on ¥/a= 0.02** 


CeVictor, JeTeTllac, P.eFalk-Vairant, G.Boussieres 
Ue phys. radium 13, 565(1952); **m.Riou, ibid. 


64 100t (0.084) th??® extracted 
14¢ 0.133 from 
10t 1772 
17t 0.216 scin 


Decay products continuously removed 


GeBouissieres, P.Falk=Vairant, MeRiou, JeTeillac, 
CeVictor, Compt. remd 236, 1874 (1953). 


(a2) (0.083yY) (8) does not agree with I= 0, I, 0 
T(0.083y) < 1078 Source Th(OH), 


No (0.0868Y) (a) No YY 


J.Battey, LeMadansky, FeRasettil, Phys. Reve 89, 


182(19§3). 


9% Th?3° 


y 33t (0.067) scin 
4+ 0. 150 
3t 0.207 


| 
86 6126 
a6 135 | 
| 
| 
86 136 
| 
87 136 
1258 
Th228 | 
| 88 135 
88 136 
| 
| 
90 140 


60 


Th230 
90 140 
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1+ 0.254 


0.0823 L, 
x 680+ LX ray 92 140 Rel. intensity of ce~ 
+Photons per 10° disintegrations 0.102 Lj: L,:M=2:2:2 
G.Boulssieres, P.Falk-Vairant, MeRiou, UeTeillac 0.198 K:L 
CeVictor, Compte rend. 236, 1874 (1953). 0.259 =10: 5 
0.301 Kil M=100: 20: 7 
a,~1.6 Mi 
< s 230 K 
14t 0.142 scin ~ 1.8 Mi 
x 1170t L x ray 0.383 5 
(0.14Y) (0.068y) No(0.068y) (L X ray) 0.125, 02135, 0-170 
No (0s25y) (0.068Y) NO(0.25y) (0.147) 
¢+Photons per 10° disintegrations PaFalk-Vairant, MeRIOU, Ue Phys. Radium 14, 65 
(1953); Pe Falk-Vairant, Compt. rend. 235, 796 
F.eRasetti, E.C.Booth, Phys. Rev. 91, 315; 90,388A (1942). 
(1953). 
(00070) L/M = 12 0.044 
ce" /a = 0.17 0.066 
@) ‘ce,-)(@) graph UseTeillac, Anns PhySe 7, 396(1952). 
ReReRoy, MoL.Goes, Nature 172, 360 (1953). 
1.175" 
91 143 1 
a ORF ~1004 tn? 3° ms F.Barendregt, Sj.Tom, Physica 17, 817(1951). 


0.12% 4.47 
(25%) (4.612) 
(75%) (4.682) 


(4.472) (ce-) (4.61a) 
No (4.442) (ce~) No (4.68) (ce™) 


GeValladas, R»Bernas, Compte rend. 236,2230(1953)h 


(a) (0.068y) (6) I= 0, 2,0 scin 


G.M.Temmer, UeM.Wyckoff, Phys. Reve 92, 849A(1953)- 


y 0.075 ppl 
e-/a=0.2 


GeAlbouy, Us phys. radium 13, 309(1952). 


0.103 + pa?3* source 
67E 0.193 SIN 2 
0.0294 s™N2 ce” 
0.0431 
0.04717 
0.0630 
0.0914 
0.1002 
234 


= 83:21:52.7 


y's could belong to Pa 


P.sHeStoker, Me Heerschap, O.PeHok, Physica 19, 
433 (1943). 


y (0.027) ay 
a~7 El a 


UeTeillac, Me Riou, P. Desneiges, Compt. rend. 
237, 41 (1953). 


0.0273 a<i0 Bia 
0.0336 ce", ppl 
0.0380 
0.0635 


1% 0.580 th??*+pa?3" source 
oF 1.500 STN 2 
90% 2.305 eT 
0.229 converted in Pa 
0.316 
0.810 K/L = 5.2 
0.845 
0.877 


No 0.395y 
34 
See Th? for possible y's 


PeN.Stoker, MeMeerschap, O.PeHok, Physica 19,433 
(1953). 


~0.50 U chem sl 
0.90° 
1.35°* 
0.104? 0.276 sl ce7 
0.126? 0.60 
0.160? 0.76 
0.230 0.86 


*Could be single spectrum of 0.98 (25%) 


G.Bouissieres, N.Marty, J-Telilac, Compt. rend. 
237, 32% (1953). 


Neutron resonances (ev) n to 800 ev 
6.6 o, =5000 
20 ool? = 4.5 
38 Ol = 6.5 


E.Hellstrand, RePersson, Arkiv Fysik 6, §7(1953). 


y 0.0428 pe 
if 0.0561 

(L x ray) /a=0.04 

TPhotons per a's 


DeWest, UeK.eDawson, CedueMandlebderg, Phil. Mage 
43, 875(1952). 


| 
: | 
| 

_ | 
| 
| 

6.7" 

Th234 
| | 

| 
| 

231 

‘ Pa | 
y233 


233 
234 
92 142 
y235 
92 143 
92 144 
y237 
92 145 
y239 
92 147 


y238 (nyy)U239 (nyy) U24° 
92 0.36 chem; sl 
No y with EY 0.02 scin 
M.E.Bunker, 8.Warren, J.W.Starner, 
Phys. Rev. 91, 889 (1953). 
np234 Yy 0.177 d) chem 
0.803 
1.42 
Kelley, UCRL=-1243(1951). 
7.3” 4 chem 
93 0.76 sl 
11% 1.26 
31% 1.59 
52% 2.16 
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Vy ~0.040 ppl 
Yo (0.056) 
(0.099) 


atey, ateyte>, tracks 
(ate™)/a=0.09 


KeMeBisgard, Proc. Phys. Soc. 65A, 677(1952). 


y 
sf 2.475 x 10° chem, ms; ic 
+0.016 95.99% 


EsHeFleming, Ure, AeGhiorso, 
Phys. Reve 88, 642(1952). 


y 
7.13 x 10° chem, ms; ic 
+ 0.16 99.94% 


E.HeFleming, Ufe, AeGhiorso, BeB.eCunningham, 
Physe Reve 88, 642(1952). 


y 
T 2.391 x io’ chem, ms; ic 
+0.018 96.65% 


Fleming, Ufe,y AeGniorso, 8.8.Cunningham, 
Phys. Reve 88, 642(1982). 


T 6.75° n) chem 
<20% (0.080) sl, scin 
> 80% 0.25 
0.027 
0.043 sl ce 
37t 9.059 
0.165 K/L, < 0.2 
2it 9.207 K/L, = 4.8 
0.269 
2.st 0.334 
0.370 
0.430 
(O0.217)(0.027y) (0-21y)(0.06y) (0-21y)(0.17y) 
(0.25/5) (0.217) 
No (0.33y) (y) No 0.516 (<0.1%) 
No photon with E, >0.34 (<10% of 0.33y) 


F.Wagner, Urey MeSeFreedman, DeWeEngelkemeir, 
UeReHuizenga, Physe Reve. 89, 502(1953).~ 


0.074 @,*0.20 U(pile n); pe 


JeHeKahn, ORNL = 1089(1951). 


61 


Yy 63t 0.56 scin 
26t 0.90 
10f 1.40 


J.D.Knight, M.E.Bunker, B.Warren, J.W.Starner, 


Phys. Rev. 91, 889 (1953). 


89.6" 


AsHeJaffey, UeLerner, ANL=4411(1950). 


y et 0.013 a 
11 0.018 
0.042 
~0.17 


tphotons per 10* a's 

GeWeReed, Urey AECD=3185(1947); NSA 5-§421(1951). 
0.0450 pe 
DeWest, Us«KeDawson, Phil. Mag. 


43, 875(1952). 


0.0451 s7mN2 ce 
vw 0.048 7? 
Pu from long n irradiation of am?+1 


Kelley, UCRL=1243(1951). 


a 11% 5.100 s 
20% 5.137 
69% 5.150 


NO other a's from 4.82 to 5.57 Mev (<0.3%) 


FeAsaro, |.Periman, Physe Rev. 88, 828(1952). 


2T 0.0385 pe 
7T ~—9.0520 
(K x ray) /a=~2x1079 (Lx ray) /a=0.04 
TPhotons per 10° a's 


DeWest, UeKeDawson, Phil. Mage 
43, 875(1952). 


0.039 pe 
1407 0.053 sl pe 
110* 0.100 scin 
50* 0.124 scin 
30* 0.384 sein 


M.S.Freedman, FeWagner, DeWeEngelkemeir, 
Phys. Reve 88, 115§(1952). 


U Lx ray/a=3x 1072 pe 


Helsrael, Physe Reve 88, 682(1952). 


a 24% 5.118 
70% 5.162 


FeASaro, |ePeriman, Physe Reve 88, 828(1952). 


Pu(pile n) ms; s 


0.050 Pu239 (pile n); sl ce™ 


MeS.Freedman, FeWagner, Jfey DeWeEngelkemeir, 
Phys. Reve 88, 1155(1952). 


13.07 
From am** present 2.39 years after initial 
purification 


D.«ReMacKenzie, MeLounsbury, AeWeBoyd, Phys. Rev. 
90, 327(1953). 


= 
| 
| 
| 
| 
94 144 
| 
re: 
| 94 145 
| 
94% 146 
| 
| 
| 
94 147 


6 


96 


2 


100” 


cm242 
146 
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Bo 0.0205 pu’*° (pile n); sl 
Yy 100° 0.100 (K x ray?) scin 
20* 145 


tphotons per 107 


M.S.Freedman, FeWagner, Ure, DeWeEngelkemeir, 
Phys. Rev. 88, 


T y.98" (pile n) ton chem 
12% (~0.37) 
35% 0.468 scin 
53% 0.57 
0.085 a $0.7 scin 
~0.1 a, >10 
(0.476) (0.085y) (0-085y)(~O.1y) (0.085y)(Lx rays) 


No (0.578) (0.085y) No (0.5767) (L x rays) 


D-WeEngelkemeir, P.ReFields, UseReHuizenga, Phys. 
Reve 90, 6(1953). 


I 5/2 
Large q indicated 


M.Fred, FeSeThomkinsy PhySs. Revs 89, 31811953). 


+ 


25 0.0264 Pu?*° (pile pe 
0.04) sl ce” 
1oot 9.059 sl pc 


MeSeFreedman, FeWagner, Ure, DeWeEngelkemeir, 
Physe Rev. 88, 11§§(1952). 


0.059 
ley (0.059y) ]/a = 0.28 


GeDeO’ Kelley, UCRL=1243(1951). 


S72 ce” 


y 0.0603 d 10’Pu; pe 


D.West, JeKeDawson, CoJeMandieberg, Phil. Mag. 
43, 875(1952). 


NO 0.0334Y, 0.0380Y (<0.1% of 0.0597yY) pc 
Suggest lines seen” at 0.014, 0.019, 0.022 
due to Am x rays, those at 0.033, 0.038 to 
La x rays 

UeO.Newton, B.Rose, Phys. Rev. 89, 1157(1953). 


*C.leBrowne, UCRL-1764(1952); FeAsaro, et 
Phys. Reve 87, 277(195§2). 


706 0.628 STN 2 

€ 15% (pile n) chem 

y IT 15% 0.035 a= 0.25 Sm™N2 Am ce” 
0.0388 a=0.25 Pu ce” 
0.053 a=0.67 Cm ce” 

Ly xX ray ratios: Am pu Cm cryst 

4.9 1.3 1.0 

No y with Ey >0.06 a 

GeDeO' Kelley, UCRL-1243(1951). 

0.593 am?*l (pile n) chem 

0.038 S7N2 Pu ce” 
0.053 Cm 

GeD-O'Kelley, UCRL=1243(1941). 

0.043 a, =0.8 S7N2 ce” 


GeD.O'Kelley, UCRL-1243(1951). 


NEUTRON CROSS SECTIONS 


Absorption cross sections for neutron energies marked 
"the (thermal) have been determined, from measurements 
inathermal neutron flux, in terms of the cross section 
value of a "Standard" for neutrons of velocity 2200 m/sec, 


or energy “0.025 eV. 


The standard used is stated just 


after the reference and is generally one known to have 
a thermal absorption cross section with a 1/v energy 
dependence. If the nucleus whose cross section is being 
measured also has a cross section with 1/v dependence, 
the cross section found for it by comparison with the 


Standard will, 
m/sec. 


the value found by the comparison is o Vv /2200. 


Reaction o Type Value 
H(n) 
o, as f(T) for H, 
4.23 
2.525 
graph 
1.690 
0.686 
0.057 
0.074 - 0.0413 
0.037 
0.034 
H2(n,n) table 
do, grapns 
do, /ai graphs 
42(n) graph 
He(n,n) do graph 
He(n) 0.8 
1.02 
0.200 
Li®(n, t)He® 25 mb 
Li®(n,d)He® ~140 mb* 
Li8(n,d)He® g-S. 80 mb 
Li§(n, d)He excited 8i smb 
Li8(n, p)He® 6 mb 
Li8(n,p) (0.83 *He) 6.7 mb 
Li8 (n) 1.39 


t 


Energy 


0.332+0.007 th 


0.329+0.004 th 


0.32140.005 th 


~0.034 ev 


4 NO 4 


3.675t0.020 1.311 


2.532 
3-13 


4.75 


14.1 
126 


97 - 220 
390 


400 


0.135-0.914 
0.135-0.914 
002-225 


0.2~3. 0 


14.2 


14.1 


*Erroneously reported as~14 mb, NSA 6, #20(19%2). 


of course, be a cross section for 2200 
If not, and the dependence often is not known, 


° 
| 
| 
94 149 
| 
| 
| 
53h8 | 
52f6 
: 53n1i 
52c1 
53h1 
mm sane 
53t4 
| 
53t4 | 
53a2 
53a2 | 
am242 0.07 ev 5zh10 
95 147 0.07 ev 53n10 
14.1 52c1 | 
84 53n2 
14 53f1 
Seri 
14 53f1 | 
14 §3f1 
14 53f1 
14 52d1 
52c1 
| 
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Neutron Cross Sections - continued 


Reaction o Type 
Li7(n, t)He® 
Li? (n,d) o(0.83*He) 
Li? (n) 
Be(n) 

Oo, 
pe? (n,a) (0.83° He) 
ge? (n) 
B(n) 


Value 


6.04 
graph 
0.232 
10 


1.53 


708 + 12 
75343 


Energy 


14 
14 
14.1 


lev~5kev 
3-13 
400 
14 
14.1 


th 
th 


Extrapolated value. E,=0.025 to 0.000€8 ev 


B(n,< 11.5n) 0.69 
82% 
(n, <2.6n) 0.24 
! 9 (n) 1.47 
(n) 1.40 
0.76 
(n, <2.6n) 0.28 
C(n,n') o(all y's) 0.19 
C(n,n') o(~@-Mev y's) 0.2 
o(“6-Mev y's) 0.09 
C(n) o, graph 
2.21 
o, graph 
graph 
o, 1.32 
graph 
0.502 - 0.297 
0.287 
0.298 
o (spallation) 
c!2(n,2n) o(20C) graph 
(57004) 0.01 
N(n,< 11.5n) 0.79 
(n, <2.6n) 0.46 
(n) graph 
graph 
1.59 
t 
t) F(t) mb | 
n!4(n, 2n) o(10"N) 5.7 mb 


14 


14 
0.05=1 
1.32 
2.2-2.8 
3-13 
14.1 
30-139 


97 220 


390 
400 


14 


1.7-4 
1.9-3.8 
14.1 


Ref. 


52p2 


52j2 
53m9 
52c1 


fission n's 
thresh =4.4 


14.5 
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Neutron Cross Sections - continued 


Reaction oO Type Value Energy Ref. 
0(n) 0.7 14.1 53c3 
0.5 14.1 53¢3 
O(n,n') o(~7=Mev Y's) 0.14 14 53b5 
a(all y's) 0.52 14 53s8 
0(n) o, graph 3-13 53n1 
1.6 14.1 53¢3 
1.58 14.1. 52c1 
1.68 14 
0.379 400 53n2 
o'6(n,p) .o(7.3°N) 49 mb 14.5 
F (n) 1.70 14,1 S2c1 
F'9(n, an) o(1.9"F) 61 =mb 14.5 53pi 
F'9(n,p) o (3080) 130 mb 14.5 53p1 
Na(n) 2.98 lev—ikev 
graph lev-10kev 52h5 
graph 1.9-3.8 53m7 
graph 2.3-2.8 53d4 
1.71 14.1 52ci 
graph 0.12-1 
na23(n,p) (408Ne) 34 mb 14.5 S3pi 
o(15.0"Na) 0.53 th 53b2 
o (15.0"Na) 0.26 mb ~1 53h11 
Mg(n,n) free 3.51 0.5-1000 ev 
Mg (n) 1.75 14.1 S2c1 
p) o(15.0"Na) 190 mb 14.5 53p1 
wg2°(n,p) 45 mb 14.5 
Mg26(n,y) o (9.6"Mg) 0.6 mb ~1 53h11 
Al(n,n) graph 3.7 53w7 
(n, <2.6n) 0.62 
Al(n,n') o(2-Mev Y's) 14 
y's) ~0.3 14 5305 
a(all y's) 14 5388 
Al(n) 1.64 th 53w6 
1.38 S5ev-Skev 52m 
graph 1.9-3.8  53n9 
2.55 307 53w7 
Oo, graph 3-13 53n1 
1.73 14.1 
1.86 14 53a1 
graph 30-139 S3t2 
0.588 400 Gonz 
al27(n,a)  o(15.0"Na) 14.56 
o (15.0"Na) 135 mb 14.1 Sefi 
al27(n,p) 52 mb 14.5 


= 
ts 
on 53. mb 53f1 
Be 9.8 mb 52b1 
| 1.45 52c1 
Je 
ay 
1g | 
53n1 
53n2 
0 
= 4 
53¢ 10 
| 
| 
2 14.1 S201 
4 | 14.1 S2c1 
6 \ 
2 14 S2p2 | 
1 
3 14 5388 
14 
2 : 
1 5331 
| 5304 
4 52c1 
53t2 
| 
2 53h1 
2 | 
| 90 S3k5 
10 
| 24-27 52b1 
th 53bi1 
> 
= 
MM 
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Neutron Cross Sections = continued 


Reaction oO Type 
al27(n,p) 9.5"Me) 
at27(n,y) 
Si(n) 

$i28(n, p) o(2.47Al) 
3i29(n, p) o(6.6"Al) 
n, a) o(9.5™Mg) 
(n,y) 
P(n) 

t 

p3! (n, a) o(2.47Al) 
(2.6"s1) 

o(2.6"S1) 
$(n) 

$32(n,p) (14.34P) 
s33(n,p) (25°P) 
s34(n,a) 
334(n,p) o(12.45P) 
Cl(n) 

6135 (n, a) ofa) 
¢135(n,a) (14.3%P) 
¢135(n,2n) o(33"C1) 
c137(n,a) (12.45P) 
c137(n,p) o(5.0"8) 
(38"Cl) 
a) o(a,)* 

o(a,)* 


3 
* a, LO geS. s??; a 


A(n) 


K (n) 
x39 (n) 
x29(n,2n) 
x40 (,) 
(n) 


1 


t 


o(1.8"A) 


a 


o (7.5K) 


o 
a 


Neutron Cross Sections = continued 


Value Energy Ref. Reaction o Type Value Energy 
79 mb 14.1 52f1 o(38"C1) 0.031 14.5 
h 
0.37 mb ~1 53h11 ‘ate p) o(1.8 A) 0.081 14.5 
K*'(n,y) o(12.4"K) 2.9 mb 
graph 1.9°3.8 53m9 
Ca (n) 2.19 14.1 
1.86 14.1 52c1 
220m 14.5  53p1 th 
100 =m 14.5 53p1 Ca™(n,y)  o(8-5"Ca) 1.9 mb 
46 mo 14.5 
~ 53hi1 
1.1 mb 1 $c(n) 
o, 23 th 
graph 0.1-0.7 5384 Sc(n,n) coh 18 
1.97 14.1 sect 24 
0.15 14.5 53pi1 
0.064 14.5 53p1 
0.091 14.1 Ti(n) grap 242-248 
co, 2.28 14.1 
Ti88(n,p) 0.093 14.5 
von Ti>%(n,y) 1.9 mb 
2.06 14 
1.92 14.1 
0.681 400 v(n) graph 0.02 5ev 
0.37 14.5 53p1 (neat) o (1.8%Sc) 0.029 14.5 
4) 
(3.7"V mb ~1 
0.14 14.5 53p1 8 m 
0.085 14.5 53p1 
Cr (n) 2.45 14.1 
52 3.7V 14.5 
graph 0.1-0.7 5384 ot 0.078 
graph 0.15=1 53kée 
graph 2.2-2.8 5344 Mn) 
2.00 24.2 52c1 55, : m 
mn o / . 2 4.5 
0.743 40 53n2 
graph 53a4 (2.6"Mn) 3.82 mb 
0.19 14.5 53p1 
0.0035 14.5 53p1 
Fe(n,n o.incoh 0.43 
0.052 14.5 53p1 (n,n) 
0.033 14.5 53p1 
-74 mb ~1 53h11 = 
do, graph 1.0 
dg ya graph 3.7 
table 2.1-4.4 53ts Fe(n,<11.5n) 1.45 14 
(n, <2.6n) 1.21 
table 2.1-4.4 §3t5 (n, < 1.4n) 0.78 
1.1-Mev level $33 Fe(n,n')  o(all y's) 4.6 14 
o(.6.5Mev y's) ~0.5 14 
graph 0.4-1.1 53¢4 o(2.5Mev y's) ~2.4 14 
0.93 mb ~1 53h11 Fe (n) o, 2.60 14.1 
oO, graph 1-3.2 
2.24 14.1 52c1 3.51 3.7 
1.9 graph 3-12 
0.010 14.5 53p1 p) o(2.6"¥n) 
o(2.6"Mn) 0.097 14.5 
1.2 th 52p1 Fe 8(n,n') (0.85y) ~0.4 1.23 


53d4 
52c1 
53p1 
53hn1i1 


53b4 
53p1 
53hi1 


52¢1 


52b2 
52c1 
53pi 
53b2 
53n11 


53g5 
53w3 
53w3 
53w7 
52p2 


5382 
5305 
5305 
52¢c1 
53w7 
53n1 
53nz 


52f1 
53p1 
§3ri1 


| 


= 
Ref, 
53p1 
53p1 
53h11 
‘ 
53h11 | 
| 
5311 | 
52p3 | 
53m7 
§ 53m7 
5312 | 
| 
| 
| 
| 
| 
| 
: | 
| 
| | 
| 
|_| 


we™N 


Neutron Cross Sections = continued 


Reaction o Type Value 
Reaction 
co(n) graph 
graph 
o, 2.72 
c0°%(n,a) o(2.6"¥n) 0.039 
co™(n,¥) (10.7"Co) 19 
o(10.7"C9) <0.008 
4.6 mb 
10.7"¢0(n,yv) o(1+7%Co) 
(n,y) o(1.7"Co) 
Ni(n,n) o,coh 12.9 
o, free 17.43 
2.8 
do graph 
Ni(n,n') a(all y's) 6 
ni(n) graph 
2.67 
graph 
(n) 4.2 
o (36"N1) 0.041 
(n) 2.5 
(n) 2 
0.18 
ni82 (n) 15 
Cu(n,n) 2.9 
do, , graph 
Cu(n,< 11.5n) Orn 1.51 
(n, <2.6n) 1.32 
(n, <1.4n) 0.87 
Cu(n,n) o(all y's) 6.3 
Cu (n) graph 
graph 
2.5 
Ot 2.96 
3.09 
table 
1.19 
cu®3(n, 2n) o(10"Cu) 0.510 
oa (10™Cu) 0.48 
o(10"Cu) graph 
o(10"Cu) graph 
63 
Cu’"(n,¥) o(12.9"%cu) 0.12 
o (12.9"Cu) 11.4 mb 
cu®5(n,2n) 0.970 
cu®5(n,2n) (12.9"Cu) 1.10 
cu®5(n.p) (2.58"N1) 0.019 
cu85(n, 5) o(5.1"Cu) 6.0 mb 
Zn(n) 3.3 
do, , /al graph 


Energy 


lev - 5kev 
0.1-3 
14.1 
14.5 
th 
“0.025 
~1 
pile 
pile 


1.0 
1.0 


14 
Sev 5kev 


14.1 
1- 
th 
14.5 
th 
th 
14.5 
th 
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Neutron Cross Sections - continued 


Ref. Reaction oO Type Value 
52m Zn (n) 3.06 
53w2 graph 
52c1 zn®4(n, 2n) o (38"Zn) 0.22 
53p1 o(12.9"Cu) 0.39 
sane oa (5"Cu) 0.10 
(14"2Zn) 15.2 mb 
o (52™Zn) 8.0 mb 
53h11 
53f15 
53f15 6a(n) o, graph 
3.19 
o raph 
5325 ga®9 (n) 
ga°9(n, a) o(5"Cu) 0.10 
Ga°*(n,2n) o(68"Ga) 0.55 
53w3 ga°9(n,p) (14"2n) 0.024 
53s8 Ga®9(n,y) (20"Ga) 20.9 mb 
ga?! (n) 4.9 
Ga?! (n,2n) o(20"Ga) 0.70 
5eme Ge(n) graph 
Ge?%(n,2n) o(40"Ge) 0.67 
53p1 (20"Ga) 0.13 
52p1 Ge’“(n,p) (14"Ga) 0.065 
*(n,a) o(2.2™2n) 0.015 
52p1 7 (82"Ge) 12 mb 
53h11 Ge?6(n,2n) o(82"Ge) 1.80 
53w3 a) o (14"Ga) 0.012 
53w3 as?°(n, 2n) o(17° As) 0.54 
52p2 as’5(n,p) o(82"Ge) 0.012 
as?>(n,¥) o As) 22.5 mb 
$e(n) graph 
53n1 graph 
52g1 3.56 
52c1 se’ (n) 50 
§3a1 (n) 82 
se’? (n) 40 
se77(n,p) o(40" as) 0.045 
52f1 se? 8 (n) 0.4 
80 
53b6 o (59%Ge) 0.038 
53k4 
se82(n,2n) (59"Se) 1.5 
52f1 
Br(n) graph 
52f1 o 3.52 
79 
53hi1 Br’“(n,2n) o(6.4™Br) 1.10 
Br?9(n,y) 7 (4.4"Br) 13.5 mb 
o7(18.5"Br) 29 mb 
Br®!(n,a) 0.10 
533 Bre! (nan) o(4.4%Br 0.83 


Energy 


14.1 
1-3.2 
14.5 
14.5 
14.5 
~1 


Sev Skev 


14.1 
0.1-3 
th 
14.5 
14.5 
14.5 


Ref. 


§2c1 
52m2 
53pi 
53pi 
53pi 
53h1i1 
53h1i1 


52m4 


52c1 
53w2 
52p1 
53p1 
53p1 
53pi1 
53n11 
52pi 
53p1 
53pi 
53p1 
53p1 
53pi 
53p1 
53k4 
53h11 
53pi1 


53p1 
53pi 
53pi 


5232 
53w2 
52c1 
52p1 
52p1 
52pi 
53pi 
52p1 
52p1 
53pi 
52p1 
53pi 


53d4 
52c1 
53p1 
53h11 
53h11 


53p1 
53p1 


65 
pi 
pl 
| 
nit 
| 
| 
| 
| 
11 | 
D3 
n7 | 
2 
| | 
| | 
4 14.5 
0.4-3.5 
1 14.5 
111 14.5 
14.5 4 
14.5 
14 14.5 
0.025 
111 14.5 
1 | 140 14.5 
1.0 14.5 | 
| 14 14.5 
2 
4 14 
| 1-3.2 0.4-3.5 
| 
11 3-13 001-3 
14 14.1 ; 
14.1 th 
| 14 th 2s 
30 - 153 th 
400 14.5 
14.1 th 
| 14.5 th 
12-27 
| 13 - 27 
“0.025 
14.1 
| 14.5 
2.2-2.8 | 
| 4.1 
14.5 
~1 
~1 
| 1-0 14.5 
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66 
Neutron Cross Sections - continued 
Reaction o Type Value 
Br8!(n,y) (36"Br) 17m 
(n) o(34"Kr) 1.6 
(404° Kr) 1.9 mb 
o (10% Kn) <8 mb 
Kr86(n,-y) (78"kr) 2.4 mb 
Rb®>(n,y) (19%RD) 23.1 mb 
rb®7(n,a) (33"Br) 0.039 
(17.8"Rb) 1.8 mb 
Sr (n) graph 
3.68 
sr®4(n,y) 0.32 
o(65°sr) 1.2 
$r88(n,a) (4.4" Kr) 0.064 
(17.8"Rb) 0.018 
$r88(n,-y) o (53%sr) 2.1 mb 
Y (n) o, graph 
o, 3.88 
(19°Rb) 0.070 
y89(n,y) 7.0 mb 
Zr (n) graph 
a, graph 
3.6 
4.00 
2r%(n,a) o(2.8"sr) 0.2 
2r99(n,2n) (4.5"2r) 0.08 
2r9%(n,p) y) 0.25 
zr4(n,p) o(18"y) 0.01 
Nb (n) o, graph 
4.02 
Nb93(n,y) (6.8"ND) 41 mb 
Mo(n) graph 
graph 
Co 4.04 
t 
(n) <0.3 
(n, 2n) o(15.5"Mo) graph 
o(15.5" + 755Mo) 0.19 
o (15.5"Mo) graph 
Mo?” (n,p) —o(78"ND) 0.1 
M098 o (68"Mo) 10.4 mb 
3.8 


Energy Ref. 
~1 53h11 
th 52b5 
53n1i1 
53h11 
| 53h1i1 
~1 53h11 
14.5 53pi 
~1 53n11 
0.05-3.2 S2m2 
14.1 62c1 
th 52h2 
th 5312 
14.5 53pl 
14.5 53pi 
~1 53h1i1 
0.05-3.2 S2me2 
14.1 52c1 
14.5 S3pi 
53h11 
1-3.2 52m2 
3-13 53n1 
14 52g1 
14.1 52ci 
14.5 53p1 
14.5 53p1 
14.5 53p1 
14.5 53p1 
O. = Sek 52m2 
14.1 52¢c1 
53n11 
pile 53d2 
lev-10kev 52n5 
0.02-3.2 52m2 
14.1 52ci 
th 52p1 
13.2-27 52b2 
14.5 
13-27 5306 
14.5 53pi 
53hil 
14.5 653pi 


Neutron Cross Sections - continued 


Reaction Oo Type Value Energy 
Mo! + (15.5"Mo) 12.3. m 
96 
Ru?°(n,2n) o(1.6"Ru) 0.48 14.5 
0.002 14.5 
Ru o (42° Ru) 30 mb 
(4.4"Ru) 31 mb 
Rh(n) 4.1 0.15 ev 
o, free 5.5 1.26 ev 
rh!03(,, (4.3™Rh) 15.4 mb ~1 
o (44$Rh) 94 mb ~1 
pd!02(n o(17%pa) 4.8 pile 
pd!O4(n,p) o(4.3"+44°Rh) 0.13 14.5 
pd!95(n,p) o(36"Rh) 0.7 14.5 
pd!08(, (13"pd) 108 mb 
pd! o(4™Ru) 0.014 14.5 
pd! !0(n,2n) (13"Pa) 1.9 14.5 
Ag(n,n) 4.2 1.0 
do, , graph 1.0 
Ag(n) graph 12ev - 5kev 
graph 1-3.2 
4.34 14.1 
ag!97(n, 2n) o (24.5™Ag) 0.56 14,1 
o(?4.5"aAg) 0.5 14.5 
(n,y) o(2.3" Ag) 85 mb 
ag!99(n, 2n) o(2.3"Ag) 1.0 14.1 
o (2.37 ag) 0.3 14.5 
Ag!99(n,y) o (24.6% ag) 174 mb 
Cd(n,n) 5.2 160 
do, , graph 1-0 
Cd(n,n') 0.21 1.27 
graph 0.4-1.3 
Cd(n,<I1.5n) 1.89 14 
(n, <2.6n) 1.66 
(n, < 1.4n) 1.04 
Cd(n,n') 7(all y's) 12.8 ~“1 
Cd(n) o/o, graph 0.025 - 0.4 ev 
7800 0.175 ev 
graph 001-3 
graph 0.4-3.5 
4.44 14.1 
table 37-153 
1.84 400 
(49a) <0.001 0.2-0.4 
In(n,n) 6.1 1.0 
do, , graph 1.0 


Ref, 


53h11 


| 
|_| 
53p1 
shit 
Shit | 
F | 
D304 
5387 
53hi1 
S3hi1 | 
53ms 
53p1 
53p1 
53pi | 
53p1 
53w3 
53w3 
52m 
52c1 
52f1 | 
53p1 
53n1i1 | 
52f1 
53p1 
53h11 
53w3 
| 
53f3 
53f3 
5epe 
53s8 
5304 | 
53w2 
§2j2 
§2c1 
53t2 
53n2 
53fz 
53w3 
53w3 


— 
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Neutron Cross Sections - continued 


67 


Ref, Reaction o Type Value Energy Ref. Reaction o Type Value Energy Ref. 
ah 
11 in (n) graph 1-3.2 Same La(n) o.coh 8.7 53k10 
| int 7 (54"In) 166 mb 1 53h11 14.3 0.07 ev 53k10 
s 
pi In) 57 mb 53n11 graph 0.02-3.2 Sem2 
in’ o(4.5" In) graph 0.44-5.5  53m10 5.2 14.1 
hit o(40"La) 5.0 mb 
$n(n,n) 6.0 1.0 53wS 
do, graph 1.0 53w3 
b4 $n (n) o, graph 1=-3.2 52m2 Ce(n) o,coh 2.2 53k10 
4.68 14.1 52c1 
‘as gn!20(n,-y) o(27.5"Sn) 14 mb ae 53h11 Low value due to impurities? Value 
140 1 
sn!22(n,y) 0 (40"Sn) 12 calc. from Ce?*°and Cet*?1s 2.7 
gn!24(n,y) (10°Sn) mb 53hn11 graph 0.02-3.2 52m2 
o(9.5™Sn) 15 mb 53n11 5.1 14.1 
ms o coh 2.8 53k10 
pi 140 

Ce’ ™(n,a) o(2.6"Ba) 0.012 14.5 
pi $b (n) graph 1-3.2 Ce!40(n,) (28%ce) 5.4 mb “1 
hii 4.71 14.1 ce! 42(n) o 2.6 53k10 
sb!4! (n) 5.7 th S52p1 ce!42(n,y) o(33"ce) 4.2 mb 53hi1 
pa sb!2!(n,2n) o(16.6"Sb) 0.75 14.5 

(2.8°%sb) 90 mb 53h11 
gb!23(n, 2n) o(2.8°Sb) 1.2 “as Pr (n) graph 0.05-3.2 S2m2 
4.9 14.1 5201 
pri 4l(n) o,coh 2.4 53k10 
ao bound 4.0 f 
Te(n) graph 0.1-3 pri tly 2n) 
te!28(n, an) o(9.3"Te) 0.78 14.5 Pr'''(n,y)  o(19"Pr) mb 53h1i1 
te!30(,,2n) o(72"+32°Te) 0.60 14.5 53pi 
| 
111 Nd o,coh 6.5 53k10 
ft ~ 
graph i1=-3.2 142 o7,coh “5 53k10 
t nd! *“ (n) o 18 th S2pi 
4.7 14.1 52c1 4 
{127 13 pile 53w4 
1a 0.018 14.5 53p1 nd’ (n) o, 290 th 52p1 
e"(n,2n) (13.0°T) 14.5 53p1 334 pile 53w4 
4 | graph 12-18 53m nd! 44(n) o,coh 1.0 53k10 
'27(n,p) o(9.3"Te) 0.23 14.5 53p1 4.8 th = 
3 '27%(n,y) (25"1) graph 0.25-1.6 53m “a 
> (25"1) 105 mb (n) 82 th 
res 7 pile 5S3w4 
nd**? (n) o,coh 9.5 53k10 
38 NaI(n) 7.4 th 53h7 9.8 th 52p1 
4 | pile 53w4 
4 N (n,y) (11°Nd) mb 53h11 
2 xe!36(n,y) o(3.9"Xe) 1.0 mb ~1 nd!"8(n) ~3.3 th 
o (1.7"Nd) 80 mb “1 53hi1 
graph 0405 = 8.2 nd!50(n) ~3 th 
5.2 14.1 S52c1 pile 532w4 
z 
pa! 38/7, p) o (33"Cs) 0.006 14.5 53pl sm! 52(,) x3 (=) 53k10 
o(85"Ba) 0.074 ~ 0.025 53k4 sm!52(n,a) (1.7"Nd) 0.009 14.5 53pl 
> (85"Ba) 2.3 m 53h11 sm! 54(n) 8 53k10 
3 


; 
é 
{ 
| 
| 
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Neutron Cross Sections - continued 


Reaction oO Type Value Energy 
gm!54(n,2n) o(47"sm) 0.22 14.5 
$m103(n) o,/o, graph 0.025-0.16 ev 


Single level indicated 


(n) o/c, graph 0.025-0.16ev 
gd! 60(n, an) o(18.0"Gd) 1.5 14.5 
03 (1) o,/o, graph 0.025 -0.16 ev 


Two levels indicated 


Dy03(n) o/c, graph 0.025 -0.13 ev 
Er(n) o,coh 7.8 
o bound ~16 
o, 138 0.06 ev 
tu!75(n,y) o(3.7"Lu) 158 mb 
tu'78(n,y) o(6.7%Lu) 
Hf(n,n) oO, 4.7 1.0 
do, graph 1.0 
74 (n) ~500 th 
ut! 78 (n) ~15 th 
uf!77 (n) 380 th 
uf! 78 (n) 70 th 
Hf! 79 (n) ~50 th 
nf! 80 (n) ~13 th 
Ta (n) o, graph 1-3.2 
5.2 14.1 
ta!8l(n,2n) o(8.0"Ta) 0.9 14.5 
ta!8!(n,y) o(117°Ta) 142 mb ~4 
W(n) graph 1-3.2 
5.3 14.1 
w!86 o (24"W) 0.42 ~ 0.025 
(24"w) 71 mb 
re!85(n,-y) Re) 180 mb “1 
re!87(n,-y) o(19"Re) 165 mb 
pt(n) graph 0.1-3 
o, 5.4 14.1 
pt!98(n,2n) o(18"Pt) 3 14.5 
pt!98(n,-y) o(29"Pt) 64 mb 


Ref. 


53pi 
53b4 


5304 


53p1 
5304 


5304 


53k10 
53k10 
53k10 


Neutron Cross Sections - continued 


Reaction o Type Value Energy Ref, 
Au(n) 97.5 th 53¢10 
Extrapolated value assuming 1/v. E,=0.0035 to 0.00068 ev 
Au(n,<l1.5n) 2.51 14 52p2 
(n, <2.6n) 2.06 
(n, < 1.4) 1.47 
Au(n) graph 0.1-0.7 5384 
graph 0O.1-3 53w2 
5.4 14 53a1 
5.3 14.1 52c1 
197 d 
Au’*"(n,2n) o(5.6°Au) 1.7 14.5 
au!97(n,y) (2.7% au) 120 mb S53h11 
o (7.45 au) graph 0.42-5.5 
Hg(n) graph Sev -10kev 52h5 
graph 0.1-3 
graph 0.4-3.5 
5.3 14 
5.4 14.1 52c1 
TI (n) 5.4 14.1 S2c1 
1125 (n,p) o(5.5"He) 0.003 14.5 
Pb(n,n) dg /aQ graph 0.07 ev 53amil 
dg /d graph 3.7  53w7 
4.6 1.0  53w3 
do, , graph 1.0 53w3 
Pb(n,<ii.5n) 2.56 14 52p2 
(n, <2.6n) 2.29 
(n, <1.4n) 0.91 
Pb(n,n') o(>3.5Mev y's) ~0.3 14 53b5 
o(~2.5Mev y's) ~4 14 53b5 
y*s) 4.2 14 53s8 
Pb(n) graph 0.0013-0.02 ev 53mi1 
8.63 th 53w6 
graph 1-3.2 5S2m2 
7.60 3.7 
graph 3-13 53ni 
5.8 14 §3ai 
5.4 14.1 
o, 4.22 55 53r2 
4.87 85 53r2 
oO, table 37-153 53t2 
2.89 400 53n2 
(n) ~0.9 th  S2pi 
(n) ~0.1 th 
graph 1-3.2 seme 
pp207 (n) 0.70 th 
pb208 (n) <0.3 th 
pb298(n,p) (3.171) 0.00! 14.5 53p1 
pb208(n,y) o(3.3"Pb) 0.002 ~“1 53h11 


| 
| 
| 
™ | 
| 
53hi1 | 
53h11 | 
53w3 | 
52pi 
52p1 
52p1 
| 
: 52p1i 
| 
| 
5em2 
| 
53p1 | 
53hi1 
| 
5em2 | 
52c1 
53k4 
53ni1 | 
53h1i1 
53hi1 | 
53w2 
52c1 
53p1 
53hi1 


ef, 
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Neutron Cross Sections - continued 


Reactig@ o Type Value Energy Ref. 

Bi(n) o, 0.031 pile 5313 

gi(n,n) 4.8 1.0 

do, graph 1.0  53w3 

pi(n,<it.5n) 2.56 14 52p2 
(n, <2.6n) 2.28 
(n, <1.4n) 1.03 

BI (n) graph 1-3.2 seme 

graph 3-13 53ni 

5.4 14 53a1 

5.5 14.1 52¢1 

pi29%(n,a) o(4.2"71) 0.001 14.5 S3pi 

-209 d 
(5°B1) 0.21 pile 5313 
(n,y8) o (138°Po) 

(n,y) o(5%B1) 0.0034 53h11 
yn222(n) (11.2%Ra?23) 0.7 pile  s3b9 
(42"Ra227) 22 th? 
500 th  62p3 
Th(n) graph 2kev 52h5 

graph 0.1-3 5S3w2 
6.11 13.9 6011 
3.23 400 s3nz 
Th230(n) 30 - 60 pile 49nt 
pa?30(, ) ~ 1500 pile 
pa23l (n, 290 pile 
pat82(n,y) o(27.4°Pa) pile 
U(n) o, coh 9.0 th 51is1 
oO, 9.0 th 5isi 
o, graph 3.7- 800ev 53n5 
graph 3-13 53n1i 
5.9 14.1 52c1 
5.7 14.1 
C, 3.26 400 53n2 
y282(n) < 500 pile. S3el 
y282(n, ~80 th 
u234(n, f) graph 0.4-4.0 5314 
4791 AeGhiorso, Mone E.-KeHyde, prive comm. Value 


§lsl 
52al 


52b1 
52b2 


assuming (Pa = 11.4. 

E.KeHyde, AeHeJaffey, priv. comme. 

AeHeLaSday, AECO-3018, NSA 5-869(1951). 

CoGeShull, E.O.Wollan, AECD = 3136; NSA 4027(1951). 
MeAgenc, G.Cortelilessa, R.Querzoli, Rend. ist. super. 
sanita 15, §§5(1952); NSA 7, 317(1953). 

MeE.Battat, FeleRide, Phys. Reve 88, 156 and 159A 
(1952). 

ReBarloutaud, AeLé@veque, Us phys. radium 13, 412(1952). 
Based on a, (U) = 3.92 


52b3 


52b4 


52b5 


5291 


5292 
52n2 


52n5 
52j2 
52m1 
52m2 


52m} 
52m4 


52pl 


Neutron Cross Sections - continued 


quoted by BeWeSargent, Nature 170, 832 
JePsButler, ueSeAdam, quoted by B.W.Sargent, Nature 
170, 832(195§2). 

leBergstrom, Arkiv Fysik 5, 191(19§2). Based on 

= 0.096 

UeH.Coon, E.R-Graves, H.H.Barschall, Phys. Rev. 88, 
562(195§2). 

$.GeForbes, Phys. Reve 88, 1309(1952). 

LeS.Goodman, Phys. Reve 88, 686(1952). Most of the 
cross sections reported In this paper have already 
been reported In NSA of Nuclear Data and Its Supple- 
ments. Only those values not previously listed are 
given here. 

WeGuber, 2. Naturforsch. Tay 725(1952). 
GeE-Harrison, FeDeSeymour, Proc. Phys. Soc. 65A, 
(1952). Based on o,(sr = 0.0050 

E-ReHodgson, UeFeGallagher, E.M.Bowey, Proc. Phys. 
Soce 6§A, 992(1952). 

CoHeJonnson, UeKeBair, 
ORNL=1365, 1(1952). 

GeReMott, GeleGuernsey, B.K.eNelson, Phys. Rev. 88, 9 
(1952). 

O-W.Miller, ReKeAdair, S.E.Darden, 
Phys. Rev. 88, 83(1952). 

LeYaffe, Nature 170, 832(1952). 
AeWeMerrison, EoReWIiblin, Proc. Royse Soc. 215A, 278 
(1952). 

HePomerance, Phys. Rev. 88, 412(1952). Most of the 
absorption cross sections (by the pile oscillator 
method) in this paper have already been reported in 
NSA or Nuclear Data and its Supplements. Only those 
values not previously listed are given here. Based on 
(Au) = 95 

D.O-Phillips, ReWeDavis, EeR-Graves, Phys. Rev. 88, 
600(1952). 

H.ePomerance, ORNL=1415, 15(194§2). 

FeleRibe, Phys. Reve 87, 205A(1952).~ 

PeHeStelson, WeM.Preston, Phys. Reve 88, 1354(19§2). 
T.eWestmark, Phys. Rev, 88, §73(1952). 

MeAgeno, G.Cortellassa, ReQuerzoli, Nuovo Cim. 10, 
281 (1953). 

ReKeAdair, AeOkazaki, MeWalt, Phys. Reve. 89, 1168, 
(1983). 

HeAdler, PeHuber, WeHalg, Helve Physe Acta 26, 349, 
(1953). 

ReM.-Bartholomew, ReCeHawkins, W.F.Merritt, L.Yaffe, 
Cane Je Cheme 31, 204(1953). Based on (Au) = 93. 
BeNeBrockhouse, Came Phys. 31, 432119583). 
MeE.Battat, ReWeDavis, PhySe Rev. 91, 
441A (1953); LA=1507(1953)~ 

UeEsBrolley, Urey Phys. Reve 89, 87711953); 88, 618 
(1952). 

AeP.Baerg, PhySe Reve 90, 1121 (1953). 

EeBroda, GeRohringer, Naturwiss, 40, 337 (1943). 
F.Brown,JeL.eWolfson, L.Yaffe, Can. Js Phys. 31,903 
(1953). 

JePeConner, PhyS. Reve 89, 712(1953). 

L.G.Cook, K.D.Shafer, Phys. Rev. 90,1121(1953)- 

Base not stated. 


53cl10 R.S.Carter, H.Palevsky, Phys. Rev. 91,450A(1953). 


53d2 


5304 
5347 
53el 


53e3 


53e6 
53f1 
53f2 


536 
5394 
5395 
53h1 
53h2 


D.-L.Oouglas, A.C.Mewherter, R.P.Schuman, BAPS 28,5,03 
(1953). 

HeReDvorak,ReNe Little, Urey PhySe Reve 90, 618 (1953). 
Gevon Dardel, A.W.Waltner, Phys. Rev. 91,1284(1953). 
R.Elson, W.Bentley, A-Ghiorso, Q- VanWinkle, Phys. 
Rev. 89, 320(1953). 

ReElson, PeAsSellers, EsReJonn, Phys. Rev. 90, 102 
(1953). Based on O(Np237)= 172. 

P.A.Egelstaff, ReJackson, Nature 172,415(1953). 
GoMeFrye, LeRosen, BAPS 28, 1, W7(1953 

R.E.Fields, R.«KsAdair, Phys. Reve 89, 
908A(1953). 

AcEeFrancis, JedeGeMcCue, CoGoodman, Phys. Rev. 89, 
1232(19§3). 

ReEwFields, ReKeAdair, ReleBecker, Phys. 
Reve 91, 441LA (1953); Verbal report. 

DeHeFrisch, MIT Progress Report May, 1953, 63+ 
Supersedes §3s1 whose value of 3.68 was erroneously 
reported aS 3.38.6 

E-L.eFireman, Phys. Reve. 91,922(1953). 

JeBeGuernsey, CeGoodman, Physe Reve Gl, 440A (1953)5 
verbal reporte 

M.DeGoldberg, JeAeHarvey, Physe Reve 91, 4YHLA (1953); 
verbal report.e 

AeJeHartzier, ReTeSiegel, BAPS 28, 1, m3(1953); 
verbal report. 

PeHiliman, ReHeStahl, BAPS 28, 1, m4(19§3); verbal 
report. 
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10 
2 | 
| 
4 | 
1 
111 | 
110 | 
| 
16 
Nz 
j2 
a1 
| 
nit 52p2 
52p3 
§2sl 
52wl 
53al 
pi | 
53a2 
53a4 
mii | 
| 
53b4 
WS | 
5309 
| 53b11 
53b15 
| 
| 
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w6 | 
ni | 
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r2 | 
pi 
m2 
pi 
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pi | | 
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Neutron Cross Sections - continued Ground State Q's - continued 


-EeMeHafner, WeFeHornyak, CeEsFalk, GeSnow, T.Coor, Reaction Standard Value Method Ref, 
Phys. Rev. 89, 204(1953). 
53h5 EeHelistrand, R.Persson, Arkiv Fysik 6, §7(1953). 5 
53h7 BeHamermesh, GeR»Ringo, SeWexler, Phys. Reve 90, 603, He» atn + 0.95 +0.07 range 53m6 
(1953). Based on "standard" for which 75543. 
53h8 S-P.eHarris, C.QMuehihause, D.Rosey HeP.Schroeder, 3 
GeE.Tho SeWexler, Physe Reve 125 (1953). 
Based tot whteh 75523. Li (P,a)He absolute 4.023 + 0.003 S 
53h10 0.G.eHenshaw, D.GeHurst, Phys. Reve 91,1222(1953). absolute +22.396 + 0.012 s 53c1 
53h11l OD.UeHughes, JeSeLevin, Phys. Reve 91,1423 4 + 
(1953). Unmoderated fission n spectrum, effective Li°?(d,a)He 22.375t0.014 8S 53p2 
energy “1 Mev. Values based on thermal o's (activation) 6 4 
and half-lives listed in 53hll. Li°(d, tp)He + 2.51 +£0.04 8 53f5 
53k4 CeKimball, B.Hamermesh, Phys. Reve 89, 1306 (1943). 
; Based on Seren's Li§(d, t)Li® * 0.9 20.1 S 53f5 
53k5  DeAsKellogg, Phys. Revs 90, 224 (1953). absolute + 5.028+0.003 
53k6 ReMeKiehn, C.Goodman, KeFeHansen, PhySe Reve 91, 66 6 3 ° 
91,597(1953) Li?(He?,p)Be® (Hep) +16.60 +0.25 scin 
53k10 W.C.Koehler, £-O0.Wollan, Rev. 7 
5341 EsEsLockett, E.Bowell, Phys. Rev. 89, 657(1983). Li?(p,a)He* absolute +17.344+ 0.013 S 53f7 
Li7(p,a) Het absolute +{7.352+0.009 s 
5312 WeSeLyon, Phys. Reve 89, 1307(1953)- Based ono 
(wn) = 13. Li7(p,n)Be” Na 1.6464 thresh 53j1 
5313 DedeLittler, E-E-Lockett, Proc. Phys. Soc. 404,700 (Me (ps p') } 0.0009 
(1953). J, based ong, (B)= 710; osc. o(138 Po) based 


Li’?(d,a)He® +14.2 4061 ppl 
onGtNa) = 0.50. Na activity by By 
5314 ReWelamphere, Phys. Rev. 91,655(1953). 
53m4 H.C.Martin, ReFeTaschek, Phys. Rev. 89, 1302(1953). 


7 
53m5 Phis- Reve 90, ¥10 (1953). Li’ (pen) + 0.094540.0014 EA 
Pd «7, Seren's value corrected for 7= 7 
53m7 WeOeMilligan, LeWeVernon, SeWePeterson, Ue be (n,y) Be absolute pair 53k 
Be®(p,a)Li® Li’ (pen) + 2.126 +0.004 EA 52¢3 
5 3m8 NeMOSS, LeYaffe, Cane Je Physe 31, 391 (1953). Based 9 
on O (au) = 93. Be*(p,a)LI absolute + 2.126+0.003 53c1 | 
53m9 w.Zunti, Helv. Phys. pe?(p,d)Be® absolute + 0.560 +0.003 §3¢1 
53m10 H.C.Martin, 8-CeDiven, BAPS 28,05(1953). pe?(d,a)Li’ absolute + 7.153+0.004 s 53ci 
53ml1l AeW.McReynolds, Phys» Rev. 91, 13681953). 
53nl N.Nereson, S.Darden, Phys. Reve 89, 775(1983). pe*(d, t)Be® + 4.60 +0.03 ppl 52c2 
53N2 VeAsNedzel, Physe Reve 91, 440A; 90. 169 (1953). 
53pl Cane Js Phys. 31, 267(1953). 
53rl U.M.Freeman, Proc. Phys. Soc. 664, 120(1953). a)Li? a + 2.781 +0.025 pe 52h? | 
53r2 B.Ragent, WelsLinior, BAPS 28, 3, 03(1953). Be” 20.0008 — 
CeleStorrs, D.H.Frisch, BAPS 28, 1, C4(1953); verbal 3 
B!9(p,He*)Be® (pon) ~ 0.536+0.003 EA 623 
Wee. rrer, Re WeR. s S. Rev. 
5382 126811953). ’ eus, aust, y ’ B!9( 4,2) + 17.87 +0.06 s 523c9 
5384 S.C.eSnowdon, W.D-Whitehead, Phys. Reve 90, 615 (1953). 10 8 Bi222 
5387 VeleSallor, Physe Reve 91, 53 (1983). Po212 + 17.91 £0.06 } 
8 V.E.Sch R.B.Th W.R.Faust, Phys. Reve 91,1476 8 
B''(p,a)Be absolute + 8.589 +0.005 s sscl | 
53t2 AcEsTaylor, Eswood, Phile Mage 44, 9§(1953). B!'(d,p)p!2 + 1.140t0.008 S 53e4 
53t4 P.ReTunnicliffe, Phys. Reve 89, 1247 (1983). | 
535 BeJUsToppel, S.DeBloom, PhyS. Revs 91, 473A (1953). 
53w2 A-Okazaki, Phys. Rev. c!2(4, p)c!3 absolute + 2.722+0.004 s 
HeHeBarshall, Phys. Reve 90, 714; 91, + 5. 166t0.005 Ss S3p2 
(1953). 
53w4 HeGeThode, Phys. Rev. 90, 447 (1953). 
Based on (Nd) = 48. 
53w6 M.Wielowle) ska, Phys. Polon. 12,8(1953); Bull. 4 lS +10.832+0.008 pair s 53k7 
Acad. Polon. Sci. 1,60(1953). 
53w7 WeDeWhitehead, $.C.Snowdon, UJ-Franklin Inst. 256,278 a + 8.613 +0.011 s 52m5 | 
(1953); Phys. Rev. 92,114(1953). + 5.15 +016 ppl 63e2 
| 
14 17 
nN’ *(a,p)0 1.16 ppl 53n4 
15 12 
absolute + 4.962 + 0.004 s 
GROUND STATE Q’S 
16 4 
0'"(d,a)N absolute + 3, #0. s 53f7 
Reaction Standard Value Method Ref. a) 1192 0.008 
0'°(d,a)N Li(pen) + 3.113+0.00385 EA 52c3 
H2(d,n)He? + 3.25 40.08 ppl o'8(p,a)n'S (aya) + 3,96 s 
43 Li’ (pyy) +19.7  scin S3W5 | 
H3(d,n)He* +17.7 +£0.23 ppl s3r3 F'9(a,p)Ne + 1.57 ppl sene | 
p)He® +11.18 £0.07 ppl 
5 
i +10.86 + 0.15 
* Supersedes value of 2.123, ReMeWilliamson, et ale, Phys» 
+n + 0.90 40.07 ppl 53a5 


Rev. 84, 731(1951). 


| 
| 
| 
| 
} 


3f7 
2c3 
1s2 


2hé 


ySe 
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Ground State Q's = continued 


Standard 


Reaction 


ye2!(d,p)Ne22 
ye22(p,n)Na2* F29 (pn) 
ya23(p,a)Ne2? L1’ (p,n) 
ya23(d,p)Na2* Poa 
p)Mg7® 

ug? (n, )Mg2> absolute 
(pyr) 

ug?4(a, p)al2? 
absolute 
ug2®(p,-y) al2? 
al27(n,y)al28 absolute 
(p,a) 
al27(p,a)Mg2* 

al27(a, p)si30 
3i28(y,n)si27 
si28(n,y)si29 absolute 
$i28(p,n)p28 Mg** (p,n) 
si29(n,y) $i 30 absolute 
$32(p,n)c132 Me?" (p,n) 


$32(a,p)c135 


Mass (S°2)/mass (s34) 
6135 (n, p32 

6135 (n, a)p32 Po*12q 
c185(4, )c136 
K39(n,y)x40 absolute 
K39(4, p) Poa 
K39(a, p)ca42 

KO (ny) absolute 
KY! absolute 


Kl 0a, p) 


p)cat! ta,p) 


19 


48 48 
ut tp 


Value Method 

+ 6.432+0.010 8 
+ 8.137 +0.011 8 
- 3.913 

+ 2.379 0.003 EA 
+ 4.723 +0.008 s 
+ 4.731 +0.007 ppl 
+ 1.55 ppl 
+ 7,334t0.007 pair s 
+ 2.1261 scin 
+ 0.07 +0.06 ppl 
1.613 40.010 8 


+ 6.440t0.008 pair s 
+ 8.3 +0.4 scin 
+ 7.724+0.006 pair s 
+ 1.61 £0.02 s 
+ §.594+0.002 EA 
- 5.61 +0.01 thresh 


-10.2 thresh 
+ 2.26 +0.05 ppl 


-i6.9 +0.2 thresh 
+ 8.468t0.008 pair s 
-15.1 +t0.5 thresh 
+10.601+0.011 pair s 


-13.9 +0.5 thresh 
+ 0.25 +0.07 ppl 
2.08 40,44 ppl 
1.06242 Mic 
+ 1.07 +0.16 ic 
+ 0.97 +0.16 ic 
+ 2.0 20-1 pe 


+ 7.789+ 0.008 pair s 
+ 5.576 + 0.010 s 
-0.18 range 
+ 9.39 +0.067 pair s 

(max) 


+ 7.34 £0.02 pairs 


range 
-15.8 thresh 
+ 6.14 +0.05 ppl 
2-0. 64 thresh 


53t5 


53616 
53017 
53s5 

53016 


53b16 


5385 


53386 


53h9 


53té 


Reaction 


n 


Ti87(n,y) Ti 
Tit? (d,p)Tit8 
7149 
Ti*8(d,p) Ti #9 
TI49( 
Ti49( 4, 

7159 pyri 5! 


v5! (n,-y)y52 
v5! (n, -y)y52 


v5! (4, p)v52 
v5! 14, 


cr°3(n,y)or54 


Fee 


Fe°S(n,-y) Feo” 


59 
158(n, 59 
4180 
cu®3(-y, n)cu82 
cu®3(n,-y)cuS# 
cu®5(n, 


zn pyn 


zn®5(n,-y)2n 96 
zn87(n,-y)zn 


2n®7(p,n)Ga°” 


zn70( p,n 


Ground State Q's ~ continued 


Standard Value Method 
“11.0 £0.3 thresh 
absolute + 8.85 +0.08 pairs 
(4,p) + 6.45 +0.05 range 
absolute + 9.39 +2.317 pairs 
(a,p) + 8.1% +0.057 range 
absolute + 6.76 +1.357 pair s 
(4,p) + 5.81 +0.04 range 
absolute + 9.19 +1.58? pair s 
(4,p) + 8.62 +0.05 range 
1.391+0.005 thresh 
014 (4,p) + 4.11 +0.07 range 
absolute + 7.305+0.007 pairs 
Au,Cs 
Na Y's + 7.4 scin 
+ 6.25 a pc 
+5.0 
+ §.70 8 
absolute + 7.929+0.008 s 
absolute + 9.716+0.008 8 
absolute + 7.261+0.006 pairs 
19 
F (p ay) 
1.020+0.005 thresh 


absolute + 9.298+0.007 pairs 


absolute + 7.639+0.004 pairs 
(+0, 0.014, or 0.13) 
absolute +10.16 +0.04 pairs 


absolute + 7.486+0.006 pair s 
+ 6.77 ppl 


absolute + §.99710.005 pairs 


absolute + 8.532+0.008 pairs 
Q value 
-10.6!1 +0.05 thresh 
absolute + 7.91%+0.004 pairs 
absolute + 7.634+ 0,006? pair s 
See Cu 

tp nd + 8. +0.5 thresh 
absolute + 7.876+0.007 pairs 
absolute + 9.51 +0.037 pair s 
19 

1.785+0.005 thresh 

- 1.45 +0.03 thresh 
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53t6 
52p4 


5301 


53h8 
53k11 


53mi 
53k2 
53k2 


53b1 


53té 


53k2 
53k2 


53k2 


53b1 


53m1 
53k2 
53k2 


53b1 


63c7 


53k2 
53k2 


53t6 


53t6 


} 
| 
Ref. 
§3b1i 
Some 52m5 | 
52k1 | 
52p4 
53k2 | 
53d1 
52p4 | 
2 
5 53k2 
3f5 4 
53k2 
63c1 
53k8 
53¢1 
53)1 | 
53ce 53k8 
53c2 
53k7 Lil | 
52¢3 | | 
53c1 
5 53013 | 
52c2 
| 
| 5386 
53k7 
| S3mz 
| 
cco 
Spe 
52K3 
2m5 | | 
3e2 : 
| 3 
$01 | 
| | 
| 


72 


Reaction 


NUCLEAR SCIENCE ABSTRACTS 


Ground State Q's - continued 


Standard Value Method Ref. 


Ga?! (p,n)ce?! 


-1.03 +0.03 thresh 53t6 


Li(p,n) 
Ge79(n,2n)Ge®9 “11.6 +0.3 thresh 53b14 
ce?3(p,n)as?3 “1.15 +0.03 thresh 53té6 
as?°(p,n)se”> -1.652+0.005 thresh 53té6 
sr88(4,p)sr®9 (asp) + 4.18 40.08 ppl__53n9 
+ 4.33 +0.10 s 53mi 
-13.1 +0.1 thresh 53k3 
Mo?2(n, 2n) Mo?! —12.34 thresh 53b6 
Mo !00 (-y, n) - 8.1 thresh 
9 97 40,07 thresh $307 
masses 
-14.3 +0.2 thresh sapie 
pb296(4,+)pb205 4127 (d,p) - +0.1 range 
pb296 (4, p)pb207 4127 (a,p) + 4.48 +0.05 range 63hé 
pb297 (4, t)pb206 4127 (d,p) - 0.42 +0.05 range 53hé6 
pb297( 4, p)pb208 Al?7(4,p) +5.1% +0.05 range 
pb208(q, t)pb207 Al?7(dyp) - 1.10 +0.05 range 53né6 
pb208(4,p)pb209 (4,p) + 1.65 +0.05 range 
+ 1.17 + 0.05 
pi209( 4, t)Bi28 ai 27(d,p) | range 53hé6 
@eS.evalue? 
20. 
Bi209( 4, p)Bi2! A127 4,p) 1.94£0.05 cane 
geS.value? 
+1.94% + 0.05 
i299 4, p)gi2!0 range 53w8 
ges.value? 
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PACKING FRACTION DIFFERENCES 


Packing Fraction Differences, Af, In Units 1074 amu 


6 y | where no superscripts have been used with H, C, and (continued) 


0, the weights of the most abundant isotopes, namely 
1, 12, and 16,respectively, are to be understood, Doublet At Ref. 
3). 
| Af, in units 1074 amu 7.517 0.008 6301 
-11.316 0.007 5301 
1, Doublet Aft Ref. 
Hy 0 + 7.746 + 0.004 5301 $32 + 2.969 + 0.003 5302 
- $324 + 2.876 +0.004 6302 | 
He" = Do 64.01 +0.02 5301 p3ly ol ~ 2.577 +0.004 5302 | 
+16.722 + 0.008 5301 932 p3ly 
~ 2.969 +0.003 5302 
+10.41 +0.02 5301 3324 2.876 +0.004 5302 
+22.51 +0.02 S301 382 olf 5.539 +0.003 5301 
+ 4.600 + 0.005 5301 $324, - 334 + 5.837 +0.006 5301 
!9. + 3.817 + 0.005 5301 332 - 6.900 + 0.005 5301 
p!! ne22 +12.382 +0.007 5301 33, + 3.250 + 0.009 6301 
$33, -s 
-cl2 +14.262 + 0.005 5301 4.596 + 0.006 6301 
gl 5430 +11.316 +0.007 5301 
35 - 6.479 + 0.003 5301 
03 +70.50 +0.02 5301 | 
7 
137 11.352 +0.004 1 
- +12.996 t 0.002 5383 3 
13.008 0.008 “11.053 + 0.004 5301 
cl2y, - of6 3 
4 +22.759 + 0.005 5301 
- - 1.661 + 0.004 5301 _p, 20.959 + 0.007 6301 
¢l2 i 
3.458 + 0.008 53e5 a0. -17.234 +0.007 5301 | 
9 
oor" = + 7.517 + 0.006 5301 ato ~8. 186 + 0.005 52)1 
cl3ol6 - 4.500 + 0.005 5301 | 
-7.78 +0.02 52j1 
| wit - 8.989 + 0,004 5301 
| ch2n, ~ 8.986 0.004 5301 ~ 8.139 + 0.002 
- - 8.982 t 0.002 5383 
,62 _ 7.124 
| cl2ol6 + 4.0132 + 0.0008 5383 
15 _ -15.585 + 0.004 5301 
| ~ 7_!30 —3.95 +0.03 S2h4 
18 16 
0,0 4.15 +0.01 5301 
| 2 2 292 84 ~7.59 +0.02 53¢1 
94 _ 4.188 
| zr9® -0s —7.48 +0.02 53g1 
sj +11.316 +0.007 5301 
92 _ 184 
| ne20 16.722 + 0.008 5301 1. £0.08 
| gil ~12.382 +0.007 - Os ~7.86 +0.01 53¢1 
15.561 +0.007 5301 95/92 ~7.55 +0.02 53¢1 
| Ru!02 pp204 -8.02 +0.03 52h? | 
$i 28. 6.435 + 0.005 5301 gu! O4 pp,208 -7.96 +0.01 52h7 
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Packing Fraction Differences, Af, in Units 107" amu Packing Fraction Differences, Af, in Units 1074 amu 
(continued) (continued) 


Doublet 


pq!02 pp204 


pq!02 Cyt 

_ pp208 

pd! 

pd!06 
106 

pd!08. 


110 


106 
cd!06 cH, 


108 
cd! 
cd! 
112 
113 
cd! 
cd! 


113 
In 


115 
In Cot, 


sn! !5 ~ con, 


116 
Sn Cot, 


118 
Sn C3H70 


118 
Sn 
119 
Sn = 


120 
Sn Cy 


122 
Sn CoH 
124 
Sn 
120 
Te 
122 
Te = CoH 


123 
Te CoH 


Af 


-7.94% +0.01 


-7.94% +0.04 
-13.933 + 0.008 
-8.05 +0.01 
15.32 +0.01 


-15.78 +0.01 
16.57 +0.02 
-16.52 +0.02 


“17.64 +0.01 
-18.65 +0.01 


16.26 +0.01 
“17.58 t0.01 
“18.74 +0.01 
-19. 203 +t 0.007 
-19.818 +0.009 
-19.860 + 0.008 
-20.231 + 0.008 
20.82 +0.01 
“14.44 +0.01 


-15.41 


-20. 245 + 0.009 


-13.17 +0.02 
15.65 £0.02 
13.83 +0.01 
-14.299 + 0.008 
-16.72 +0.02 
“14.94 +0.02 
-15.376 + 0.009 
- 8.15 +0.01 
- 9.20 +0.01 


-10.169+0.008 


-15.79 t 0.01 
- 9.244 + 0.007 


+ 3.43 +0.05 
+ 9.06 +0.03 


Doublet 


124 
= 


te!24 _ y 62 


125 
Te CoH 


126 
Te!26_ 
128 
= Ciottg 
Te !28 yi 64 


Te!30 ¢y65 


130 
Te Cots 


127 
= Crotty 


124 
xe 


xe! 26 
xe! 
xe!29. can, 
xe! 30. 
xe!3! 


132 
Xe 


xe!32_ ¢9, 
134 
Xe 


136 
Xe = 


wi84 _ 7,92 
w!84 4092 


os! 88 7794 
9s 188 
os!92 7796 
gs!92 40% 
os!92 gy96 


pb204 _ 102 
pb204 _ pyl02 


pb206 py !03 
pb208 _ !04 
pb208 _ pg 


Af 


~10.340 0.008 
+ 3.71 £0.03 
+10.16 £0.03 
-11.359 +0.005 
-12.273 + 0.009 
+ 3.81 +0.05 
+ 3.95 +0.03 


-11.82 +0.01 


-10.098 + 0.005 
“11.31 +0.01 
12.432 + 0.006 
-20.12 +0.01 
-13.451 + 0.006 
- 4.94 +£0.03 
-14.394 + 0.009 


= 4.95 t0.01 


+7.59 +0.02 
+7.44 +0.02 


+7.59 +0.01 
+7.72 +0.02 
+7.48 +0.02 
+7.86 +0.01 
+7.55 +0.02 


+8.02 +0.03 
+7.9% +0.04 
+7.94% +0.01 
+7.96 +0.01 
+8.05 +0.01 
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